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ABSTRACT
This  s tudy  was conducted to  develop and e v a l u a t e  v a r io u s  uses  of  
l e a r n in g  modules and to  compare them with  th e  t r a d i t i o n a l  method of  
t e ach in g  weed co n t ro l  p r a c t i c e s  to  small v e g e ta b le  f a rm ers .
One hundred f o r t y  e i g h t  small fa rmers  were s e l e c t e d  f o r  the  
s tudy  from S t ,  Landry P a r i s h  in  Louis iana  and from Copiah,  Simpson and 
J e f f e r s o n  Davis Counties  in  M i s s i s s i p p i .  They were d iv id e d  i n to  
f o u r  t r e a tm e n t  groups a t  random. Treatment  I c o n s i s t e d  o f  63 farmers  
who were exposed to t h e  modules in  a group under p r o fe s s io n a l  
s u p e rv i s io n .  Treatment I I  c o n s i s t e d  o f  48 farmers  who p a r t i c i p a t e d  in 
th e  same weed c o n t ro l  program under  t h e  s u p e rv i s io n  o f  a p ro fe s s io n a l  
u s ing  t h e  t r a d i t i o n a l  l e c t u r e - d i s c u s s i o n  method. Trea tment  I I I  
c o n s i s t e d  o f  20 fa rm ers  exposed to  th e  l e a r n in g  modules on weed 
c o n t ro l  under  t h e  s u p e rv i s io n  o f  a p a r a - p r o f e s s i o n a l .  Treatment IV 
involved 17 farmers  who were exposed i n d i v i d u a l l y  to  t h e  modules.
The l e a r n i n g  modules c o n s i s t e d  o f  a s e r i e s  o f  s l i d e s  synchronized 
wi.th a t ap e  recorded  n a r r a t i v e .  The programs f o r  a l l  farmers  
r e q u i re d  two hours and ten  minutes  to  comple te .  The modules were 
a d m in is te re d  in two s i x t y - f i v e  minute s e s s io n s  s e p a ra t e d  by a f i f t e e e n  
minute  b reak .  Farmers in  t h e  t r a d i t i o n a l  o r  l e c t u r e - d i s c u s s i o n  group 
were exposed to  th e  same s u b j e c t  m a t t e r  f o r  t h e  same pe r iod  o f  t ime 
as th e  module t r e a t m e n t s .
Data f o r  th e  s tudy  was c o l l e c t e d  us ing  p r e - t e s t  and p o s t - t e s t  
q u e s t i o n n a i r e s .  The p r e - t e s t  was ad m in is te red  j u s t  b e fo re  farmers  were 
exposed to  the  weed co n t ro l  program. Seven days a f t e r  complet ing th e
the  program a p o s t - t e s t  was adm in is te red .  Both pre and p o s t - t e s t s  
were graded and coded f o r  a n a l y s i s .
The fo l lowing f in d in g s  were observed:  the  comparison of  the
lea rn in g  module and t r a d i t i o n a l  t r e a tm e n ts  r e s u l t e d  in a h igh ly  
s i g n i f i c a n t  d i f f e r e n c e  in  fav o r  o f  the  lea rn in g  module t r e a tm e n t s .
A comparison o f  o th e r  module t re a tm e n ts  in d i c a t e d  t h a t  farmers 
exposed to  the  modules in groups under p ro fe s s io n a l  su p e rv i s io n  made 
s i g n i f i c a n t l y  h igher  gains  than farmers exposed to  the  modules in 
groups under para -profess iona l  su p e rv i s io n .  I t  was a l s o  d iscovered  
t h a t  farmers exposed to  modules in a group under p a r a -p ro fe s s io n a l  
supe rv is ion  made s i g n i f i c a n t l y  h igher  ga ins  than farmers  in the 
t r a d i t i o n a l  t r e a tm e n t .  When comparing mean gain of farmers exposed 
to  the  modules i n d i v i d u a l l y  under p a r a -p r o f e s s io n a l  s u p e rv i s io n ,  
with farmers  exposed to  the  modules in groups under p a ra -p ro fe s s io n a l  
s u p e rv i s io n ,  i t  was found t h a t  in d iv id u a l  exposure under pa ra -  
p ro fe s s io n a l  su p e rv i s io n  was s u p e r io r  to  the o th e r  t r e a tm e n ts .
INTRODUCTION
One o f  th e  major problems fac ing  vege tab le  s p e c i a l i s t s  i s  the  
d i f f i c u l t y  involved in modifying knowledge, s k i l l s  and a t t i t u d e s  o f  
small farmers so t h a t  they  can eva lua te  new p r a c t i c e s  and adopt 
those  t h a t  w i l l  improve t h e i r  farm o p e ra t io n .  The e f f o r t s  of  vege­
t a b l e  s p e c i a l i s t s  a re  f u r t h e r  hampered by r a p id  advances in modern 
technology.  Increased  product ion  cos ts  and th e  f a rm e r ’s i n a b i l i t y  
t o  keep pace with  modern technology a re  keeping him in a p r ic e  
squeeze.
One of  th e  major c o n t r ib u t i n g  f a c t o r s  to  reduced y i e l d  and 
high product ion  c o s t  i s  poor weed c o n t r o l .  Losses due to  weeds a r e  the  
l a r g e s t  s in g l e  c o s t  of  a l l  p e s t  con t ro l  in  crop p roduc t ion .  Losses 
caused by weeds in  a l l  crops  in th e  United S t a t e s  each y ea r  are  
e s t im ated  to  be over  f i v e  b i l l i o n  d o l l a r s  (See Table 1) .  Weed 
lo s s e s  in nine o f  the  southern  s t a t e s  a re  e s t im a ted  to  be one and 
o n e - th i r d  b i l l i o n  d o l l a r s  annually (44).  T h e re fo re ,  i t  i s  im pera t ive  
t h a t  small fa rmers  adopt means o f  reducing th e  c o s t  caused by weeds.
Although much re sea rch  has been done on weed contro l  very l i t t l e  
has been d i r e c t e d  toward u t i l i z i n g  d i f f e r e n t  approaches  to  teach ing  
small farmers weed contro l  p r a c t i c e s .  The re se a rch  r ep o r te d  here in  
i s  concerned with  the  use of  le a rn in g  modules (Programmed I n s t r u c t i o n )  
in teach ing  weed contro l  p r a c t i c e s  to  l im i t e d  resource  vegetab le  
farmers.  More s p e c i f i c a l l y ,  i t  involves  the  development o f  a s e r i e s  
of modules on weed contro l  p r a c t i c e s  to  be used in teach ing  l im i te d
Table 1: Annual Cost of Plant Pests to Crop Production in U.S.
LOSSES 
(x 1,000)
CONTROL 
(x 1,000)
TOTAL 
(x 1,000)
TOTAL
%
Disease $ 3,152,815 $ 115,000 $ 3,267,815 27.1
In se c t s 2,965,344 425,000 3,390,344 28.1
Nematodes 372,355 16,000 388,335 3.2
Weeds 2,495,630 2,551,050 5,010,680 41.6
TOTAL $ 8,950,124 $ 3,107,050 $ 12,057,174 100.0
Source: C r a f t s ,  Alden, S. 1975. Modern Weed C o n t ro l . U n iv e rs i ty  o f  C a l i f o rn ia  P ress :
Berkley, C a l i f o rn i a .
3r e so u rce  v e g e ta b le  farmers  and a comparison o f  v a r io u s  uses  o f  the  
l e a r n in g  module w ith  the  l e c t u r e - d i s c u s s i o n  method o f  t e a c h in g .  
IMPORTANCE OF MODULES TO VEGETABLE SPECIALISTS
Successfu l  use of l e a r n in g  modules would p ro v id e  an a l t e r n a t i v e  
method f o r  s p e c i a l i s t ,  ag en ts  and p a r a - p r o f e s s i o n a l s  t o  a s s i s t  small 
f a rm ers .
The v e g e ta b le  s p e c i a l i s t  could  develop modules on many p r a c t i c e s  
f o r  each p a r i s h  o r  county e x te n s io n  o f f i c e .  Extens ion  agen ts  could 
use th e  modules f o r  group meet ings  and a l s o  p lace  them in va r ious  a r e a s  
in  th e  county  o r  p a r i s h  f o r  in d iv id u a l  farmers  t o  u se .  Vegetable  
producers  in  t h e  a rea  could  then u t i l i z e  the  modules a t  t h e i r  
convenience .  The modules would a l s o  be an a d d i t i o n a l  to o l  f o r  p a r a -  
p r o f e s s i o n a l s  employed by e x te n s io n .  P a r a - p r o f e s s i o n a l s  would be a b le  
t o  use th e  l e a r n i n g  module f o r  small group meetings  and when making 
home v i s i t s  t o  do i n d i v i d u a l i z e d  i n s t r u c t i o n .
The l e a r n in g  module would g ive  s p e c i a l i s t s  an a l t e r n a t i v e  to  
t r a d i t i o n a l  t e a ch in g  methods. In o t h e r  c f i s c i p l i n e s ,  the  Learning 
Module has been e x t e n s i v e l y  developed p a r t i c u l a r l y  f o r  use in e lem entary  
and secondary sc h o o ls .  However, a lmost  noth ing  has been done 
toward develop ing  t h i s  t e a ch in g  method f o r  use w i th  small v eg e tab le  
fa rm ers .  T h e re fo re ,  the  f i n d i n g s  o f  t h i s  s tudy would be h e lp fu l  to  
e x te n s io n  s p e c i a l i s t s  in  developing  f u tu r e  programs f o r  use with  
v e g e ta b le  fa rm ers .
IMPORTANCE OF MODULES TO THE FARMER
There i s  a wide v a r i a t i o n  in  ed u c a t io n a l  l e v e l s  o f  veg e tab le  
p roducers  a t t e n d i n g  t r a i n i n g  m eet ings .  T h e re fo re ,  some farmers  l e a r n
4a t  a much s lower  r a t e  than o t h e r s .  The Learning Module would 
prov ide  i n s t r u c t i o n  in the absence o f  an i n s t r u c t o r  f o r  one o r  more 
farmers  s im u l t an eo u s ly ,  which would perm it  them to  work a t  t h e i r  
convenience and a t  t h e i r  own pace.  I t  would pe rm it  immediate f e e d ­
back to  the  farmers  and a g e n t s ,  g iv in g  them an i n s t a n t  i n d i c a t i o n  o f  
t h e  f a rm ers '  unders tand ing  o f  th e  s u b j e c t .  I t  would a l low  in d iv id u a l  
fa rmers  th e  o p p o r tu n i ty  to  r e p e a t  each module as much as n ec e s sa ry  . 
be fo re  proceeding to  th e  n ex t  module and enhance t h e i r  chances  of  
su c ce ss fu l  u nders tand ing  o f  t h e  s u b j e c t  m a t t e r .
STATEMENT AND ANALYSIS OF THE PROBLEM
I t  was e s t a b l i s h e d  e a r l i e r  t h a t  v e g e ta b le  p ro d u c t io n  i s  an 
im por tan t  source  o f  income f o r  low income farmers  in  th e  s tudy  a r e a s .
I t  has a l s o  been e s t a b l i s h e d  t h a t  weed co n t ro l  i s  one o f  the  most 
expensive  p r a c t i c e s  in  v eg e tab le  p ro d u c t io n .  This  r e se a rc h  was 
conducted to  (1) develop l e a r n in g  modules on weed c o n t ro l  f o r  l i m i t e d  
r e so u rce  v eg e tab le  f a rm e r s ,  (2) compare the  l e a r n in g  modules w i th  the  
t r a d i t i o n a l  method o f  t each ing  l i m i t e d  r e so u rce  v eg e tab le  farmers  and 
(3) e v a lu a te  v a r io u s  methods of  p r e s e n t in g  th e  l e a r n i n g  modules t o  f a r ­
mers.
The fo u r  t r e a tm e n ts  used were: Treatment I ,  fa rm ers  exposed to
modules in  a group s e t t i n g  w i th  p r o fe s s io n a l  s u p e r v i s io n ;  Treatment  I I ,  
farmers  t a u g h t  weed co n t ro l  us ing  t r a d i t i o n a l  methods w i th  p r o fe s s io n a l  
s u p e rv i s io n .  Treatment I I I ,  farmers  exposed to  modules in group 
s e t t i n g s  with  p a r a - p r o f e s s i o n a l  s u p e rv i s io n ;  and Treatment IV, farmers  
exposed to  th e  modules i n d i v i d u a l l y  under p a r a - p r o f e s s i o n a l  s u p e rv i s io n .
5REVIEW OF LITERATURE
Much r e se a rc h  has been compiled in the  p a s t  twenty y e a r s  on methods 
o f  c o n t r o l l i n g  weeds. Yet,  very few s tu d i e s  have been conducted on 
methods f o r  t each in g  small fa rmers  th e  a p p l i c a t i o n  o f  t h i s  r e s e a r c h .
This  review w i l l  c o n c e n t r a t e  on t h r e e  a s p e c t s  o f  th e  l i t e r a t u r e .  I t  
w i l l  deal with th e  importance o f  weed c o n t r o l ,  c h a r a c t e r i s t i c s  o f  
small f a rm e r s ,  and a b r i e f  review o f  r e s e a r c h  on r e l a t e d  work with  
l e a rn in g  modules.
WEED CONTROL
Weed con t ro l  remains one o f  t h e  major p roduc t ion  problems f ac in g  
small v e g e ta b le  f a rm ers .  The problem becomes more and more complex 
as technology in c r e a s e s  and small v e g e ta b le  fa rm ers  s t r i v e  to  improve 
t h e i r  p roduc t ion  program. The l o s s e s  caused by weeds a r e  t h e  l a r g e s t  
s i n g l e  c o s t  o f  a l l  p e s t  co n t ro l  in  crop  p ro d u c t io n .  Each y e a r  farmers  
lo se  more than f i v e  b i l l i o n  d o l l a r s  because o f  weeds (See Table 1 ) .  
Losses due to  weeds in n ine  o f  th e  sou the rn  s t a t e s  a r e  e s t im a ted  to  be 
one and o n e - t h i r d  b i l l i o n  d o l l a r s  a n n u a l ly  (4 1 ) .  One h a l f  o f  t h e  one 
and one- third  b i l l i o n  d o l l a r s  could  be though t  o f  as  a p o t e n t i a l  i n c r e a s e  
in income with  improved weed co n t ro l  p r a c t i c e s  due to  h ig h e r  y e i l d s ,  
b e t t e r  q u a l i t y ,  l e s s  r e p l a n t i n g ,  and because o f  improved weed c o n t ro l  
(41, 29) .
H is to ry  o f  Weed Control
Man has been contending  w i th  weeds in  food p roduc t ion  s in c e  th e  
beginning o f  recorded  h i s t o r y  (2 8 ) .  Man f i r s t  fought  weeds by hand, 
sharp  s t i c k s ,  hoes ,  animal powered c u l t i v a t o r s ,  mechanical power and 
f i n a l l y  chemicals  (28) .
The e f f e c t s  o f  chemicals  on weeds were noted as long ago as  the
6t ime o f  S o c ra te s .  Chemicals were noted on a more p r a c t i c a l  b a s i s  in  
1896. However, i t  was no t  u n t i l  1940 w i th  th e  development of  2-4-D 
t h a t  t h e  f i r s t  h e r b i c i d e  was made a v a i l a b l e  (27) .
I t  was s t i l l  a n o th e r  f i f t e e n  y e a r s  b e fo re  o t h e r  chemicals  were made 
a v a i l a b l e .  Even now most l i m i t e d  r e so u rc e  farmers  h a v e n ' t  l e a rn ed  
to  use them.
CHARACTERISTICS OF LIMITED RESOURCE FARMERS
Many a g r i c u l t u r i s t s  and s o c i o l o g i s t s  have s t r u g g le d  w i th  th e  small 
farm or  l im i t e d  r e s o u r c e  farm concep t .  However, because o f  t h e  v a r i ­
a b i l i t y  found among farms i t  i s  d i f f i c u l t  to  develop  a genera l  d e f i ­
n i t i o n  of  a small l i m i t e d  r e so u rc e  fa rm er .  Woodworth, Comer and 
Edwards (54) d e f in ed  a small o r  l i m i t e d  r e so u rc e  f a rm e r1as  a person who 
i s  the  head o f  t h e  household ,  male o r  fem ale ,  who works f u l l - t i m e  
on th e  farm and where g ross  farm s a l e s  a r e  l e s s  than $20,000. They 
d e f in e d  f u l l - t i m e  o p e r a t o r  as  one who works l e s s  than  1,000 hours o f f  
t h e  farm *or wages.
Orden (32) de f in ed  a small fa rmer  as a farm o p e r a t o r  whose g ross  
farm s a l e s  a r e  i n s u f f i c i e n t  t o  prov ide  an adequa te  fam ily  income. 
Recognizing t h a t  no genera l  d e f i n i t i o n  could be agreed upon, a more 
s p e c i f i c  d e f i n i t i o n  was e s t a b l i s h e d  by The Census o f  A g r i c u l tu r e  ( 7 ) .
I t  d e f in ed  a small farm o p e r a to r  as an " in d iv id u a l  o p e r a t in g  a farm with 
an annual g ross  s a l e  o f  l e s s  than  $20,000 and an o f f - f a r m  income o f  l e s s  
than $5 ,000 ."  The d e f i n i t i o n  e s t a b l i s h e d  by The Census o f  A g r i c u l tu r e  
was accep ted  f o r  t h e  purpose o f  t h i s  s tu d y .
Very l i t t l e  r e s e a r c h  has been pub l ished  on t h e  p l i g h t  of  small 
vegetable  farmers  in th e  so u th .  Yet ,  s p e c i a l i s t s  in  th e  a rea  o f  
v e g e ta b le  crops  and in  ex ten s io n  ed u ca t io n  have sugges ted  var ious  
s o lu t i o n s  t o  th e  problems;  most ag ree  t h a t  t h e  key i s  b e t t e r
7e d u ca t io n  o f  p roducers  (17 ) .
Coopera t ive  Extension S e rv ic e  has f u l f i l l e d  an im p o r tan t  r o l e  in 
a s s i s t i n g  v e g e ta b le  farmers  to  adopt  new tech n o lo g y ,  and to  i n c r e a s e  
p ro d u c t io n  and e f f i c i e n c y .  However, Landenug and Edmondson (22) r e p o r t ­
ed r e s e a r c h  f i n d i n g s  which i n d i c a t e  t h a t  persons  with  low ed u ca t iona l  
a t t a in m e n t  u t i l i z e d  th e  s e r v i c e s  o f f e r e d  by governmental a g r i c u l t u r a l  
ag en c ie s  such as  t h e  Coopera t ive  Extens ion  S e rv ic e  much l e s s  than d id  
persons  w i th  h ig h e r  incomes, l a r g e r  fa rm s ,  and h ig h e r  educa t iona l  
a t t a i n m e n t .  This  seems to  be one reason  why many farm f a m i l i e s  have 
not  been s t a y i n g  a b r e a s t  o f  new tech n o lo g y ,  and t h e r e f o r e ,  have been 
ea rn ing  l e s s  than  they  might from t h e i r  farming o p e r a t i o n s .  According 
to  Rogers (40) a t t e n d a n c e  a t  ed u ca t io n a l  programs conducted by the  
Extens ion  S e rv ic e  shows t h a t  th e  s m a l l e r  fa rm ers  with  lower  income and 
l e s s  ed u ca t io n  tend  to  p a r t i c i p a t e  in t r a i n i n g  l e s s  than l a r g e r  
farmers  w ith  h ig h e r  income and h ig h e r  e d u ca t io n a l  l e v e l s .
Lewis (24) conducted a s tudy on e d u c a t io n a l  p a r t i c i p a t i o n  o f  
low socioeconomic s t a t u s  (SES) a d u l t s  in  e d u c a t io n a l  programs and 
found a high lev e l  o f  i n t e r e s t  in  edu ca t io n  and jo b  t r a i n i n g  among 
low SES a d u l t s .  However, they  a l s o  found t h a t  t h e r e  was f a r  l e s s  
a c tu a l  p a r t i c i p a t i o n  than i n t e r e s t  in  p a r t i c i p a t i o n .  Lewis sugges ted  
t h a t  t h e  l a c k  o f  p a r t i c i p a t i o n  in t h e  e d u ca t io n a l  and jo b  t r a i n i n g  
programs was due to  t h e  program not  being com pat ib le  with t h e  needs o f  
th e  c l i e n t e l e  and t h a t  th e  f a c i l i t i e s  were in l o c a t i o n s  t h a t  d iscouraged  
p a r t i c i p a t i o n  from t h e  SES communities .
County ag en ts  have been us ing  many ways t o  reach f a rm e r s ,  but
no t  a l l  o f  them a r e  used by a l l  fa rmers  because  each appea ls  to  a
s l i g h t l y  d i f f e r e n t  group. Some o b j e c t i v e  c h a r a c t e r i s t i c s  such as  age 
and educa t ion  he lp  e x p la in  p a r t  o f  t h e  v a r i a t i o n  in  t h e  f a r m e r ' s  use
o f  in fo rm a t ion  so u rc e s .
S t i l l ,  Dickinson (12) d e s c r ib e s  an o th e r  c h a r a c t e r i s t i c  
a l i e n a t i o n ,  "The a l i e n a t e d  farmer  i s  one who f e e l s  a breakdown in 
h is  sense  o f  a t tach m en t  to  s o c i e t y .  He may see  h im se l f  as  being 
a lo n e ,  unwanted and unvalued" .  According to  Dick inson ,  th e  f e e l i n g  
of a l i e n a t i o n  o r  d i s t a n c e  from o th e r s  may p re v e n t  people  from seeking  
c o n t a c t  w i th  ag en c ie s  o r  i n d i v i d u a l s  who d i s t r i b u t e  t e c h n ic a l  
in fo rm a t io n .  In a d d i t i o n ,  t h e  a l i e n a t e d  have more d i f f i c u l t y  than the  
u n a l i e n a te d  in l e a r n in g  new m a te r i a l  once c o n t a c t  i s  e s t a b l i s h e d .
Thus, fa rmers  who a re  more a l i e n a t e d  may have fewer c o n t a c t s  with  
Extens ion S e rv ic e s  and l e a r n  l e s s  from th e se  c o n ta c t s  when they  do 
occur.  As a r e s u l t  they  a r e  s lower  to  adopt  new p r a c t i c e s  (26) .
This i s  c o n s i s t e n t  w i th  o b s e rv a t io n s  made by county a g e n t s  and 
Extension S p e c i a l i s t s  in te rv iew ed  regard ing  th e  p a r t i c i p a t i o n  o f  small 
v eg e tab le  fa rm ers  in  e d u ca t io n a l  programs (17) .  Small low-income 
farmers  a re  he te rogeneous .  They r e p r e s e n t  a wide range o f  
e d u ca t io n a l  l e v e l s ,  a p t i t u d e s  and m o t iv a t io n s .  These c h a r a c t e r i s t i c s  
of fa rmers  have d e f i n i t e  im p l i c a t i o n s  f o r  th e  method used to  t each  
t e c h n ic a l  p r a c t i c e s  such as  weed c o n t r o l .  This  c o n d i t io n  n e c e s s i t a t e s  
s tu d i e s  i n t o  s p e c ia l  types  o f  t each ing  methods, such as  the  Learning 
Modules.
One problem f o r  ex te n s io n  agen ts  and s p e c i a l i s t s  i s  how to  reach  
producers  from v a r io u s  backgrounds and ed u c a t io n a l  l e v e l s .  I f  
h o r t i c u l t u r a l  s p e c i a l i s t s  a re  to  prov ide  th e  needed t e c h n ic a l  know-how 
to  low-income v e g e tab le  f a rm e r s ,  they  must f in d  ways t o  e f f e c t i v e l y  
reach v e g e ta b le  producers  from v a r ious  backgrounds and ed u c a t io n a l  
l e v e l s .
9Learning modules have been used s u c c e s s f u l l y  in  t e a c h in g  many 
d i f f e r e n t  ty p es  of  s u b je c t s  in p u b l i c  s c h o o ls .  They have been 
p a r t i c u l a r l y  popu la r  in sp e c ia l  co u rses  where s tu d e n t s  need in d iv id u a l  
a t t e n t i o n .
The modules used in t h i s  s tudy  were developed e s p e c i a l l y  f o r  
low-income v e g e ta b le  fa rm ers  in th e  s tudy  a r e a ,  and were designed 
to  reach even those  farmers  who n e i t h e r  read nor  w r i t e .  They were 
a l s o  designed to  r e q u i r e  con t inuous  feedback from the  farmer  and 
a l low him to  p ro g res s  a t  h i s  own r a t e .  Advocates o f  th e  modules 
contend t h a t  when p r o p e r ly  designed they  a re  usefu l  to  farmers  
r e g a r d l e s s  of  th e  c l a s s  or  e n t e r p r i s e .
LEARNING MODULES
The "Learning Module" i s  a r e l a t i v e l y  new concept  in ed u ca t iona l  
technology .  However, s in c e  l e a rn in g  modules have been developed and 
used by many school systems and u n i v e r s i t i e s ,  no common d e f i n i t i o n  
can be fo rm ula ted .  Robinson and C r i t t e n d e n  (39) d e s c r ib e d  the  
l e a r n in g  module as  a package o f  t e ac h in g  m a t e r i a l s  c o n s i s t i n g  of 
behav io ra l  o b j e c t i v e s ,  a sequence o f  l e a r n in g  a c t i v i t i e s ,  and 
p ro v is io n s  f o r  e v a l u a t i o n .  The sequence o f  l e a r n in g  a c t i v i t i e s  i s  
des igned to  p rov ide  i n s t a n t  feedback to  th e  l e a r n e r  on h i s  achievement 
and to  proceed from lower  to  h ig h e r  c o g n i t i v e  l e v e l s .  The module 
should prov ide  an op t iona l  and r e c y c l in g  pa th  f o r  th e  l e a r n e r  t o  ach ieve  
th e  program o b j e c t i v e .  One of  the  main advan tages  o f  th e  l e a rn in g  
module i s  t h a t  i t  p rov ides  i n d i v i d u a l i z e d  i n s t r u c t i o n  and team 
le a r n in g  and perm its  l e a r n in g  to  t ak e  p la ce  o u t s id e  o f  th e  p resence 
o f  a t e a c h e r .  The module al lows the  l e a r n e r  t o  proceed a t  h i s  own 
r a t e  w i th o u t  p r e s s u r e s .
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H is to ry  o f  the  Learning Module
The e v o lu t io n  o f  th e  Learning Module i s  very s p a r s e l y  covered 
in  r e se a r c h  l i t e r a t u r e .  Robinson and C r i t t e n d e n  (39) were the  f i r s t  
to  exper iment  w i th  th e  development o f  l e a r n i n g  modules du r ing  th e  6 0 ' s .  
L a te r ,  Creswell (8) developed a package he c a l l e d  "M odu les -o f - lea rn ing"  
packages .  They were a l s o  r e f e r r e d  to  as "Unipacks",  "Teaching K i t s " ,  
and " E d i k i t s " .  Learning modules have evolved as a subsequent  
techn ique  to  programmed i n s t r u c t i o n  and c o n ta in  many o f  the  same 
c h a r a c t e r i s t i c s .
Programmed i n s t r u c t i o n  has been used in a prominent  way in 
b u s in e s s ,  i n d u s t r y ,  and edu ca t io n  f o r  more than t h i r t y  y e a r s .
However, i t  had i t s  beginning  in the  1 600 's .
Programmed i n s t r u c t i o n  has been u t i l i z e d  to  t each  a wide 
v a r i e t y  o f  s u b je c t s  and s k i l l s .  I t  has been used to  teach  s p e l l i n g ,  
re a d in g ,  En g l i sh ,  machine o p e r a t i o n ,  e l e c t r o n i c s ,  m athem at ics ,  g e n e t i c s ,  
psychology and fo re ig n  languages .  I t  has been used in  a v a r i e t y  o f  
forms: f l a s h  ca rd s  and f i l m s t r i p s  f u l l y  automated,  semi-automated and 
simple r o l l - t y p e  te ac h in g  machines ,  and programmed t ex tb o o k s .
Pressey  (35) r e p o r t e d  t h a t  e lem entary  school p u p i l s  l e a rn ed  s p e l l ­
ing words b e t t e r  when us ing  the  program than  a comparable group t a u g h t  
by convent iona l  methods. He r e p o r t e d  t h a t  th e  g r e a t e s t  g a in s  in 
s p e l l i n g  were recorded  by s tu d e n t s  in th e  program with  lower  I Q 's ,  
and th e  l e a s t  gain  by i n d i v i d u a l s  in  the  comparable group t a u g h t  by 
the  convent ional  c lassroom i n s t r u c t i o n a l  method.
Thompson (30) r e p o r t e d  t h e  use o f  a programmed mathemat ical  
review to t r a i n  th e  low es t  twenty p e rc e n t  o f  fo u r  su c c e s s iv e  incoming
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c l a s s e s  f o r  a communication e l e c t r o n i c s  p r i n c i p l e s  co u rse .  Although 
th e  r e s u l t s  i n d i c a t e d  t h a t  t h e  programs d id  n o t  produce a s t a t i s t i c a l l y  
s i g n i f i c a n t  gain  on a mathemat ics  p r e t e s t ,  i t  was noted t h a t  the 
programmed m a t e r i a l s  were completed in about  o n e - h a l f  th e  time of 
conven t iona l  mathematical  rev iews.  This  i n d i c a t e d  t h a t  programmed 
m a te r ia l  served  as a t ime saving  d e v ic e .  Fur therm ore ,  th e  group 
using programmed m a te r ia l  was s i g n i f i c a n t l y  s u p e r i o r  on a s u b je c t  
m a t t e r  r e t e n t i o n  t e s t  a d m in is te red  n ine  weeks a f t e r  t r e a tm e n t .
Hughes (18) r e p o r t e d  using a t e a ch in g  machine t h a t  combined 
v i su a l  and a u d i t o r y  s t im u l i  in p r e s e n t in g  in fo rm a t ion  to  th e  s tu d e n t .  
Using t h i s  machine i n s t r u c t i o n  was p re sen te d  on a tape  and synchronized  
with  such v i su a l  a id s  as  35 mm c o l o r  s l i d e s ,  f i l m s t r i p s ,  and a p e r t u r e  
ca rd s .  I t  has been used s u c c e s s f u l l y  in  t r a i n i n g  p roduc t ion  assembly 
workers and o th e r  machine o p e r a t o r s .
B. F. Skinner  (42,30)  i s  cons ide red  th e  "F a th e r  of  Programmed 
I n s t r u c t i o n  and Teaching Machines" because of  h i s  work in  th e  l a t e  
4 0 ' s  and e a r l y  5 0 ' s .  However, t h e  e a r l i e s t  t e ac h in g  machine was the  
one developed by Pressey  (35) and f i r s t  e x h i b i t e d  in 1924. In t h i s  
d e v ic e ,  th e  program c o n s i s t e d  o f  a s e r i e s  o f  q u e s t io n s  and 
m u l t i p l e - c h o jc e  answers mounted on a rev o lv in g  drum; each frame was 
viewed through a window in  a s h i e l d  cover ing  th e  drum. On one s id e  o f  
th e  drum were fo u r  keys t h a t  s tu d e n t s  p ressed  t o  s e l e c t  an answer to  
th e  q u es t io n  appear ing  in  t h e  window. When the  s tu d e n t  p re s sed  th e  
r i g h t  key, th e  drum would r o t a t e .  I f  th e  s tu d e n t s  p re s sed  th e  wrong 
key, however, the  drum would no t  move.
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Most o f  th e  work on programmed i n s t r u c t i o n  was done in  the  l a t e  
5 0 ' s  and 6 0 ' s .  Some of  th e  th e o ry  p r o je c t e d  dur ing  th o se  y ea r s  has 
been d i sp ro v ed ,  bu t  many b a s ic  p r i n c i p l e s  a r e  s t i l l  used in o th e r  
methods. These p r i n c i p l e s  have led  t h e  way to  computer a s s i s t e d  
i n s t r u c t i o n ,  lea rn in g ,  modules and th e  a p p l i c a t i o n s  o f  o t h e r  i n s t r u c ­
t i o n a l  t echn iques  (27) .
Developing Modules
According to  Robinson (3 9 ) ,  " l e a r n in g  modules should  be developed 
by the  lo ca l  change a g e n t s " .  Fie sugges ted  t h a t  modules be p repared  
s p e c i f i c a l l y  to  f i t  th e  unique needs and i n t e r e s t s  of  p a r t i c u l a r  
l e a r n e r s  and t h a t  they  should  be f i e l d  t e s t e d  in  small groups,  
r e v i s i o n s  should  be made a f t e r  observ ing  th e  l e a r n e r s  and t h e i r  r e ­
a c t io n  to  the  modules. R e su l t s  o f  p o s t - t e s t s  should  be a s se s se d  and 
improvement should be b u i l t  i n to  each module.
To th e  knowledge of  th e  a u t h o r ,  no r e se a rc h  has been conducted 
on the  use o f  l e a rn in g  modules t o  t e a ch  small fa rm ers .  However, 
many s tu d i e s  have been conducted  in  o th e r  d i s c i p l i n e s .  The modules 
developed f o r  t h i s  s tudy  r e p r e s e n t  a f i r s t  in  v eg e tab le  crops  b u t  the  
mechanics in  i t s  development a r e  very s i m i l a r  t o  th o se  d e s c r ib e d  by 
Robinson (3 9 ) ,  Brower ( 1 ) ,  and o t h e r s .
Kryspin (21) conducted  a s tudy  to  e s t a b l i s h  th e  e f f e c t i v e n e s s  o f  
t h r e e  modules d e a l in g  w i th  behav io ra l  o b j e c t i v e s ,  t e s t  c o n s t r u c t i o n ,  
and i n t e r a c t i o n  a n a l y s i s .  Other  o b j e c t i v e s  were whether  d i f f e r e n c e  
in  sex had any e f f e c t  on th e  r e l a t i v e  e f f e c t i v e n e s s  o f  t h e  modules.
The s u b je c t s  p a r t i c i p a t i n g  in  the  s tudy  were underg radua te  s tu d e n t s
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e n r o l l e d  in  ed u ca t io n a l  psychology cou rses  o f f e r e d  a t  Purdue 
U n iv e r s i t y .  The v a l i d a t i n g  samples f o r  t h e  b e h a v io ra l  o b j e c t i v e s ,  
t e s t  c o n s t r u c t i o n  and i n t e r a c t i o n  a n a l y s i s  c o n s i s t e d  o f  178, 138, and 
78 s tu d e n t s  r e s p e c t i v e l y .  Data f o r  th e  s tu d i e s  were c o l l e c t e d  us ing  
a pre  and p o s t - t e s t .
R esu l t s  o b ta in e d  from th e  pre  and p o s t - t e s t  i n d i c a t e d  t h a t  a l l  
t h r e e  o f  th e  s e l f  i n s t r u c t i o n a l  packages (modules) were e f f e c t i v e  
t each in g  d e v ic e s .  He a l s o  found t h a t  female s tu d e n t s  l e a rn e d  
s i g n i f i c a n t l y  more from each o f  th e  packages (modules) than  d id  male 
s tu d e n t s .
Windell  (53) conducted a s tu d y  in 1975 to  develop a s e l f  i n s t r u c ­
t i o n a l  t e a c h e r  t r a i n i n g  module and to  t e s t  th e  e f f e c t i v e n e s s  o f  th e  
module. The developmental s t a g e  o f  t h e  module c o n s i s t e d  o f  performing 
em pir ica l  need assessm ent  t o  i d e n t i f y  t e ac h in g  s k i l l s  t o  be t a u g h t  
through th e  module; per forming a s k i l l  a n a l y s i s  t o  de te rm ine  the  
e s s e n t i a l  s k i l l s ;  and develop ing  a s t r u c t u r e  based on t h e  s k i l l  
a n a l y s i s .
The exper imenta l  sample used in  th e  e v a l u a t i o n  phase was made up 
of s ix ty - tw o  s tu d e n t s  e n r o l l e d  in  s p e c i a l  e d u ca t io n  methods c l a s s e s  
t a u g h t  a t  Ind iana  U n i v e r s i t y .  S tuden ts  in each o f  t h e  t h r e e  groups 
were randomly a s s ig n e d  to  e i t h e r  an exper im enta l  o r  c o n t r o l  group.
The exper im enta l  group r e c e iv e d  th e  module and p o s t - t e s t  dur ing  the  
f i r s t  week of  e v a l u a t i o n ,  w h i le  t h e  co n t ro l  t r a i n e e s  r e c e iv e d  only 
th e  p o s t - t e s t  a t  t h e  end o f  one week. During the  second week the  
t r e a tm e n ts  were c ro s sed  over .  The co n t ro l  group was exposed to  t h e  
modules.  The p o s t  t e s t  was again  a d m in is te re d  to  both groups a t  t h e  
end of  the  second week.
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A comparison o f  the  mean t e s t  score  f o r  the  exper imenta l  and 
c on t ro l  group a t  the  end o f  the  f i r s t  week revea led  t h a t  the  e x p e r i ­
mental group made a s i g n i f i c a n t l y  h igher  mean sco re .  When the  t r e a tm e n t  
was c rossed  over  dur ing the  second week and adm in is te red  to  the  con t ro l  
group a comparison o f  th e  means post  t r e a tm e n t  t e s t  sco res  fo r  the  
experimental  and con t ro l  groups revea led  t h a t  the  group was ap p ro x i ­
mately  equal .  A f in a l  p o s t - t e s t  adm in is te red  to  the  t re a tm e n t  group 
d id  no t  prove to  be s i g n i f i c a n t l y  d i f f e r e n t  from th e  p o s t  t r e a tm e n t  
measure which was a d m i i s te red  to  t h a t  group d i r e c t l y  a f t e r  t r e a tm e n t .
From th e se  r e s u l t s  i t  can be concluded t h a t  the  modules 
produced a s i g n i f i c a n t  change in the  s t u d e n t ' s  knowledge, and s k i l l s .
Pultokah (37) developed and f i e l d  t e s t e d  a l a b o r a to ry  module 
f o r  i n s t r u c t i o n  in v a s cu la r  p l a n t  taxonomy to  a id  undergraduate  
b io logy  s tu d en ts  in unders tand ing  both t r a d i t i o n a l  and contemporary 
a c t i v i t i e s  of  p l a n t  taxonomists .  To determine the  e f f e c t i v e n e s s  of  
the  l a b o r a to ry  modules, t h r e e  community c o l le g e s  p a r t i c i p a t e d  as 
hos t  i n s t i t u t i o n s .  The module was eva lu a ted  by .both  s tu d e n t s  and 
t e a c h e r s .  Resu l ts  o f  th e  s tudy in d ic a te d  t h a t  s tu d e n ts  p r e f e r r e d  t h i s  
method over  th e  t r a d i t i o n a l  types  o f  b io logy  l a b o r a to ry .
Brawley (3) conducted a s tudy o f  mult i -media  i n s t r u c t i o n a l  modules 
with m en ta l ly  r e t a rd e d  c h i ld re n  and s i m i l a r  r e s u l t s  were ob ta in ed .
Merwin (28) conducted a s tudy a t  the  U n iv e r s i ty  o f  Georgia on the 
e f f e c t i v e n e s s  o f  s e l f - i n s t r u c t i o n a l  modules in  p repar ing  secondary-  
leve l  s o c ia l  s t u d i e s  t e a c h e r s  t o  plan q u es t io n s  and t e s t s  f o r  h ig h e r  
c o g n i t iv e  p rocesses .
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The study employed a randomized block des ign .  Based on the  
p r e t e s t ,  a t o t a l  o f  f o r t y  s o c ia l  s t u d i e s  t e a c h e r - t r a i n e e s  were 
blocked in to  twenty e q u iv a le n t  p a i r s  and randomly ass igned  to  
t re a tm e n t  groups. The t r e a tm e n t  c o n s i s t e d  o f  fou r  s e l f - i n s t r u c t i o n a l  
modules (SIMS) f o r  the  experimental  group and twenty-one hours of 
conventional  classroom i n s t r u c t i o n  f o r  the  con tro l  group.
The s tudy employed two ins t rum ents  to  measure th e  independent
v a r i a b l e .  The c o g n i t iv e  q u a l i t y  r a t i n g  system, and th e  s tu d e n t
achievement t e s t .
Achievement t e s t  da ta  and th e  c o g n i t iv e  q u a l i t y  r a t i n g  
da ta  in d ica te d  t h a t  th e  experimental  group was s i g n i f i c a n t l y
more e f f e c t i v e  than  the  con tro l  group.
Hatcher ,  (16) conducted a s tudy  using a u d i o t u t o r i a l  modules in 
th e  p r e p a ra t io n  o f  c o l leg e  bio logy t e a c h e r s .  This s tudy  was 
des igned to  develop ,  r e v i s e  and e v a lu a te  modules f o r  i n d iv id u a l i z e d  
s e l f - i n s t r u c t i o n  in a reas  p e r t i n e n t  to  the  teach ing  performance of 
graduate  a s s i s t a n t s  in m ic ro -b io logy .  Six modules p r e se n t in g  
competencies and s k i l l s  o f  teach ing  were designed and developed. 
Eighteen teach ing  a s s i s t a n t s  were randomly ass igned  t o  one o f  two 
t re a tm e n t  groups. One group p a r t i c i p a t e d  in a seminar workshop and 
worked through th e  modules.  The o th e r  group was s u b je c t  to  the  
seminar workshop only .  Graduate a s s i s t a n t s  exposed t o  the  modules 
eva lua ted  each one of  them. All e igh teen  g raduate  a s s i s t a n t s  completed 
a t e s t  over t h e  m ate r ia l  covered and an a t t i t u d e  t e s t  as a measure 
of  the  t e a c h e r ' s  a t t i t u d e  toward teach in g .
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Comparisons were made between th e  two groups as  t o  (1) c o g n i t i v e  
achievement,  (2) a t t i t u d e  toward t e a c h in g  and performance as a 
l a b o r a t o r y  t e a c h in g  a s s i s t a n t .  A s i g n i f i c a n t  d i f e r e n c e  was found 
between the  groups on c o g n i t i v e  achievement and some o f  t h e  dimensions 
t e s t e d  f o r  a t t i t u d e  toward te ac h in g  and performances as  l a b o r a t o r y  
t each in g  a s s i s t a n t s .
COMPARATIVE STUDIES OF LEARNTNG MODULES AMD OTHER INSTRUCTIONAL METHODS
Many comparat ive  s t u d i e s  have been conducted with  l e a r n i n g  
modules and o t h e r  i n s t r u c t i o n a l  methods. The r e s u l t s  o b ta in ed  from 
t h e s e  s tu d i e s  have been q u i t e  v a r i a b l e .  However, most s t u d i e s  tend  
to  f a v o r  th e  l e a rn in g  module.
Disher  (13) compared s tu d e n t s  in  underg radua te  read ing  
methodology cou rses  who were t a u g h t  by p r o f i c i e n c y  modules w i th  th o se  
who were t a u g h t  by t r a d i t i o n a l  methods. The major o b j e c t i v e  was to  
d i s c o v e r  d i f f e r e n c e s ,  i f  any,  in  th e  two groups in  terms o f  t h e i r  
knowledge o f  th e  s u b je c t  m a t t e r  and t h e i r  p e r c e p t io n s  o f  the 
i n s t r u c t i o n s .
The sample used in  t h e  s tudy  was made up o f  undergradua te  
s tu d e n t s  in  th e  College o f  Education a t  the  U n iv e r s i t y  o f  Georgia .  A 
t o t a l  o f  117 s t u d e n t s ,  57 in  th e  tv/o t r a d i t i o n a l  c l a s s e s  and 60 in  
th e  two module c l a s s e s  p a r t i c i p a t e d  in th e  s tudy .  S tuden ts  in t h e  
module s e c t io n  r ece iv ed  a l l  o f  t h e i r  i n s t r u c t i o n  from p r o f i c i e n c y  
modules.  S tuden ts  in t h e  t r a d i t i o n a l  c l a s s e s  gained in fo rm at ion  
about  th e  c o u r s e - c o n te n t  p r im a r i l y  through c l a s s  l e c t u r e ,  group 
d i s c u s s io n  and t e x t  ass ignment .  The r e s u l t s  o f  th e  f i v e  t e s t s
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in d ic a te d  a s i g n i f i c a n t  d i f f e r e n c e  between the  two groups.  The 
modules were more e f f e c t i v e  on fou r  ou t  of  f i v e  of  the  s u b te s t s  and 
f o r  the  t o t a l  t e s t .  Only the  s u b t e s t  on the e v a lu a t io n  of  classroom 
o rg an iza t io n  f o r  reading i n s t r u c t i o n  favored the  t r a d i t i o n a l  
i n s t r u c t i o n a l  group.
Caucci (10) compared th e  e f f e c t i v e n e s s  of  the  module method 
o f  teach ing  to  a l e c t u r e - d i s c u s s i o n  method of i n s t r u c t i o n .  Eighty-two 
s tu d en ts  ass igned  to  th re e  c l a s s e s  p a r t i c i p a t e d  in the  two week 
s tudy.  T h i r t y - f i v e  (35) s tu d en ts  in the  exper imental group rece ived  
the  module method, tw en ty - th ree  s tu d e n ts  in the  con tro l  group 
rece ived  the  l e c t u r e - d i s c u s s i o n  method and a second con tro l  group o f  
twenty-four  s tu d en ts  provided a measure of  p r e t e s t  equ iva lence .  A 
u n i t  t e s t  provided an e n t r y  leve l  f o r  th e  experimental group and 
contro l  group I.  When the  u n i t  was completed,  a p o s t - t e s t  was 
adm in is te red  to  the experimental  group and the  con tro l  group.
Study r e s u l t s  i n d ic a te d  t h a t  the  module and the l e c t u r e - d i s c u s s i o n  
methods of  i n s t r u c t i o n  did no t  d i f f e r  in  e f f e c t i v e n e s s .  Freedom to  
vary the  program and sequence of  s tudy w i th in  th e  module r e s u l t e d  
in s tu d en ts  lea rn in g  d i f f e r e n t  s u b je c t  m a t te r  as compared to  the 
l e c t u r e - d i s c u s s i o n  method.
Weber (5) conducted a s tudy  to  compare the  u t i l i z a t i o n  of 
programmed i n s t r u c t i o n a l  m a te r ia l  in c o l l e g e  remedial mathematics 
courses .  Two t rea tm e n ts  were used with the  same programmed m a t e r i a l .  
Students  in t re a tm en t  I ,  the  experimenta l  group, rece ived  in d iv id u a l  
t u t o r i n g  when reques ted .  The second group was taugh t  dur ing the
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r e g u l a r  c l a s s  pe r iod  using a s t r u c t u r e d  l e c t u r e - d i s c u s s i o n  method.
The sample c o n s i s t e d  o f  99 s tu d e n t s  randomly as s ig n ed  to  four  
s e c t io n s  o f  a n o n - c r e d i t  mathematics  c o u r s e . o f f e r e d  during th e  f a l l  
semester  a t  th e  U n iv e r s i t y  of  Maryland. Two t e a c h e r s  p a r t i c i p a t e d  
in  the  s tudy .  The i n s t r u c t i o n a l  p e r io d  l a s t e d  f o r  f i f t e e n  weeks.
The p o s t - t e s t  was a d m in is te red  to  91 s t u d e n t s .
The t e s t  a n a l y s i s  r e v ea led  no s i g n i f i c a n t  d i f f e r e n c e  between the  
two uses o f  programmed m a t e r i a l .  However, i t  was found t h a t  in d iv id u a l  
t u t o r i n g  made b e t t e r  use of  th e  t each in g  time than a l e c t u r e -  
d i s c u s s io n  techn ique  when us ing  programmed m a t e r i a l .
S t r i c k l a n d  (45) conducted a s tudy  to  compare the  achievement of 
j u n i o r  c o l l e g e  b io lo g y  s tu d e n t s  t a u g h t  by programmed m a te r ia l  w i th  
those t a u g h t  by t r a d i t i o n a l  l e c t u r e  methods. The s tudy  was conducted 
a t  Copiah-Lincoln J u n io r  Col lege  us ing  two genera l  b io logy  c l a s s e s  as' 
Experiment I and as  Experiment I I  groups .  Experiment I was chosen 
to  use th e  programmed tex tbooks  whi le  Experiment I I  used t r a d i t i o n a l  
m a t e r i a l .  The b io l o g i c a l  achievement t e s t  was g iven  to  both groups 
as a p r e - t e s t  and as a p o s t - t e s t .  T e s t  r e s u l t s  i n d i c a t e d  t h a t  the  
group us ing  programmed i n s t r u c t i o n  improved s i g n i f i c a n t l y  on the  
b io lo g ic a l  achievement t e s t  as compared to  th e  group us ing  the  
t r a d i t i o n a l  t ex tb o o k .  The work of  S t r i c k l a n d  (45) a l so  s u b s t a n t i a t e s  
th e  f a c t  t h a t  s tu d e n t s  achieved  h ig h e r  leve l  when using programmed 
m a t e r i a l s .
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Johnston (19) made a comparison of convent ional  teach ing  with 
s y s t e m a t i c a l l y  supplemented programmed teach in g .  Scores of the 
t e s t s  adm in is te red  p r i o r  t o ,  d u r in g ,  and a f t e r  the  experiment  were 
analyzed f o r  r e t e n t i o n .  The a n a l y s i s  of t e s t  sco res  showed no 
s i g n i f i c s n t  d i f f e r e n c e  between the  groups before  the  experiment  
began. Covariance a n a l y s i s  was made using the scores  ob ta ined  from 
the  examination given a t  the  end o f  the experiment as the  c r i t e r i o n  and 
i n t e l l i g e n c e  t e s t  as c o n t r o l .  This a n a l y s i s  a l s o  showed no d i f f e r e n c e .  
T he re fo re ,  Johnston concluded t h a t  no s i g n i f i c a n t  d i f f e r e n c e  could 
be found between programmed i n s t r u c t i o n  and conven t ia l  t e ach in g .
Brown (4) compared s e l f - i n s t r u c t i o n a l  modules w ith  the 
t r a d i t i o n a l  l e c t u r e  f o r  teach ing  a meat u n i t  in  food s c ie n c e .  In t h i s  
s tudy he compared achievement,  r e t e n t i o n  of s u b je c t  m a t t e r  and 
a t t i t u d e s  of  s tu d e n ts  p a r t i c i p a t i n g  in s e l f  i n s t r u c t i o n  with those  
same f a c t o r s  o f  s tu d e n ts  in a t r a d i t i o n a l  l e c t u r e  f o r  meats in an 
advanced course in food s c ien ce .  Achievement in the  courses  was 
measured by a t e s t  adm in is te red  inm edia te ly  fo l lowing the  completion 
o f  th e  u n i t .  A r e t e n t i o n  t e s t  was a l so  given th re e  months fo llowing 
the  complet ion of  the u n i t .  Tes t  r e s u l t s  in d ic a te d  t h a t  t h e r e  was 
no s i g n i f i c a n t  d i f f e r e n c e  between the  two t each in g  methods. Test  sco res  
f o r  g raduate  s tu d e n ts  were h igher  than f o r  undergraduate  s tu d e n t s .
There was no s i g n i f i c a n t  d i f f e r e n c e  found between the  two teach ing  
methods when t e s t  scores  were compared f o r  r e t e n t i o n .  However, 
c o l le g e  j u n i o r s  r e t a in e d  more in formation  than s e n io r s  or g raduate  
s tu d e n t s .
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REVIEW OF RELATED INSTRUCTIONAL METHODS IN HORTICULTURE
No r e se a rc h  has been conducted ,  t o  t h e  knowledge o f  th e  a u t h o r ,  
in the  use o f  l e a rn in g  modules t o  t each  weed c o n t r o l  p r a c t i c e s  t o  
small f a rm ers .  T h e re fo re ,  th e  fo l lo w in g  s e c t io n  of  the  l i t e r a t u r e  
review w i l l  deal  w i th  a d i s c u s s io n  on t h e  genera l  use o f  l e a rn in g  
modules,  us ing  v i su a l  a id s  and o t h e r  r e l a t e d  i n s t r u c t i o n a l  methods.
Santelman (44) in  1972 r e p o r t e d  on th e  use o f  a s e r i e s  of  s l i d e  
s e t s  a long with  a t a p e  recorded  s t r i p  t o  t e a ch  chemical nomencla ture  
t o  a weed sc ie n ce  c l a s s  a t  Oklahoma S t a t e  U n i v e r s i t y .  The s l i d e  and 
t a p e  rec o rd in g  s t a r t e d  o u t  w ith  th e  s im p l e s t  s t r u c t u r e s  such as 
methane, and proceeded to  t h e  more com pl ica ted  r in g  s t r u c t u r e s  
and e v e n t u a l l y  i n t o  a few h e r b i c i d e s .  These s l i d e  s e t s  were developed 
as a means o f  reviewing in fo rm a t io n  covered p r i o r  to  o rg an ic  
ch em is t ry  c o u r se s .
Nesheim (31) r e p o r te d  us ing a s l i d e  s e r i e s  synchronized  to  t a p e  
recorded  i n s t r u c t i o n s  t o  conduct  a t r a i n i n g  program f o r  both 
p r i v a t e  and commercial p e s t i c i d e  a p p l i c a t o r s  in  Oklahoma. The s l i d e  
p r e s e n t a t i o n  c o n s i s t e d  o f  280 s l i d e s  w ith  about  80 minutes  of  
n a r r a t i o n .  The program was p re se n te d  in  two -45 minute segments w ith  
an i n t e r m i s s i o n  a f t e r  t h e  f i r s t .  The m a te r i a l  covered inc luded  a 
b r i e f  d i s c u s s io n  of a p p l i c a t i o n  equipment ,  p e s t i c i d e s ,  p e s t i c i d e  
s a f e t y ,  p e s t i c i d e  l a b e l ,  and p e s t i c i d e s  and th e  environment.
.Nesheim c i t e d  th e  advantages  o f  t h i s  i n s t r u c t i o n a l  method as be ing :  
th e  f a c t  t h a t  (1) i t  can be used when needed by each coun ty ,  and
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(2) i t  e l i m i n a t e s  th e  demand on s u b j e c t  m a t t e r  s p e c i a l i s t s '  t ime f o r  
c o n t a c t  t e a c h in g .
Nesheim a l so  r e o o r t e d  using a s e l f - s t u d y  manual. The manual 
covered th e  same m a t e r i a l s  covered in  the  s l i d e  tape  program and had 
a s e r i e s  o f  review q u e s t io n s  a t  th e  end o f  each c h a p te r .  Both t h e  
s l i d e  s e t  wi th  synchronized  tape  reco rded  i n s t r u c t i o n  and the  s e l f  
s tudy  book were somewhat s i m i l a r  t o  th e  l e a r n i n g  modules developed 
by Rober tson and C r i t t e n d e n  (39) .  Lewis (23) a l so  r e p o r t e d  using a 
s i m i l a r  s l i d e  t ap e  s e r i e s  to  t r a i n  p e s t i c i d e  a p p l i c a t o r s  in  North 
C a ro l in a .
Goodzey and Michael (15) developed a l e a rn in g  module f o r  use 
on m ic ro f i c h e .  The module was used to  t each  s tu d e n t s  in  a landscape  
m a t e r i a l s  c l a s s .  The m ic ro f ic h e  was developed because o f  the  
success  r e a l i z e d  from th e  use of  v i su a l  a i d s  in  p a s t  p l a n t  m a t e r i a l s  
c l a s s e s .  According to  Goodzey (15) th e  average  person remembers 
f i f t y  p e r c e n t  o f  what he sees  and hea rs  compared to  j u s t  twenty  
p e r c e n t  o f  what he h ea r s .  In t h i s  s tudy  he found t h a t  m ic ro f ic h e  
prov ided  a conven ien t  and inexpens ive  a l t e r n a t i v e  to  t h e  use o f  
t r a d i t i o n a l  methods.
Will iam, Korsching,  T ie lk em e ie r  and Thorne,  (51) developed 
a s l i d e - t a p e  s e t  and p r i n t e d  guide on sweet p o ta to  p ro d u c t io n  to  use 
in communicating crop p roduc t ion  p r i n c i p l e s .  The s l i d e - t a p e  s e t  was 
developed f o r  use with  small fa rmers  w i th  l i m i t e d  read ing  a b i l i t y .  
Nineteen persons i n t e r e s t e d  in sweet  p o ta to e s  he lped e v a lu a t e  th e  
success  o f  the  s l i d e - t a p e  s e t  in communicating the  l e a r n in g
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o b j e c t i v e s .  A f t e r  a nine minute s e c t io n  o f  the  program was ad m in is te red ,  
a t h i r t y - t w o  pe rce n t  i n c r ea se  in c o r r e c t  responses  was measured.
A complete l i b r a r y  and computer search  in d ic a te d  t h a t  no r e sea rch  
had been conducted us ing l e a rn in g  modules to  teach  small vege tab le  
farmers .  However, the r e s u l t s  of s tu d i e s  d iscussed  in t h i s  review 
prov ides  im p l ic a t io n  f o r  p o s s ib le  use of  l e a rn in g  modules with  small 
fa rm ers .  The r e s u l t s  o f  S t r i c k la n d  (45) ,  Disher  ( 1 3 ) , Pultokak (3 7 ) ,  
Merwin (28) and o th e r s  in d ic a te d  t h a t  s u b je c t  performance favored  
lea rn in g  modules over  t r a d i t i o n a l  teach ing  methods. S tud ies  by 
Caucci (10), Weber (50) found no s i g n i f i c a n t  d i f f e r e n c e  in the  p e r ­
formance of  s u b je c t s  on t e s t  adm in is te red  fo l lowing the  program.
However, i t  was found t h a t  i t  had o th e r  advantages .
MATERIALS AND METHODS 
A s tudy o f  va r ious  uses of a s e r i e s  o f  l ea rn in g  modules and the 
l e c t u r e - d i s c u s s i o n  method o f  communicating weed contro l  p r a c t i c e s  to 
l im i t e d  resource  vege tab le  farmers  was conducted in the  f a l l  of  1978 
and summer o f  1979.
The s tudy was d iv ided  in to  two phases ,  a developmental phase and 
a t e s t  phase. The developmental phase was conducted during the  
summer and f a l l  o f  1978 and p i l o t  t e s t e d  in the  l a t e  sp r ing  of 1979.
The comparat ive s tudy was conducted in l a t e  summer and f a l l  of  1979.
Data was analyzed with th e  a s s i s t a n c e  of  the  Department o f  
S t a t i s t i c s  a t  LSI). The s tudy was conducted in S t .  Landry Par ish  in 
Louisiana and in th e  Copiah, J e f f e r s o n  Davis,  and Simpson County 
a rea  in M is s i s s ip p i .
THE HORTICULTURAL SITUATION IN THE STUDY AREA
In s e l e c t i n g  the  s tudy  a r e a ,  seven d i f f e r e n t  a rea s  were cons ide red .  
West C a ro l l ,  Morehouse, Ascension, and S t .  Landry Par ishes  in 
Louisiana and Copiah, J e f f e r s o n  Davis and Simpson Counties  in 
M is s i s s i p p i .  These a r e a s  were s e l e c t e d  because they  had a l a rg e  
c o n ce n t ra t io n  o f  low income fanners  who were producing a wide range of  
v eg e tab le s .
S t .  Landry Par ish
S t .  Landry P a r ish  i s  p a r t  o f  a mixed farming area  lo c a ted  in 
c e n t r a l  Louis iana as shown in Figure 1. According to  th e  1974 Census 
of  A g r ic u l tu r e  ( 7 ) ,  t h e r e  were 1,324 farms in the  p a r i sh  with l e s s  than 
one hundred ac re s  of  farm land and nine hundred and t h i r t y - s i x  with
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Figure 1 c a t io n  o f  S t .  land ry  P a r i sh  ir Louis iana
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with  l e s s  than  f i f t y  a c r e s .  F i f t y - n i n e  p e rc e n t  o f  t h e  farms had 
r e t a i l  s a l e s  of  l e s s  than $2,500.  There were 5,281 v eg e ta b le  farmers  
and home ga rdeners  in  the  p a r i s h  who produced 1,225 a c r e s  of  
veg e tab le s  (See Table 2 ) .  The average age o f  fa rmers  in the  p a r i s h  
i s  52.6 w ith  th e  median school y e a r  completed being 5.9 y e a r s  (34) ,  
Copiah,  J e f f e r s o n  Davis ,  and Simpson Counties
Copiah,  J e f f e r s o n  Davis and Simpson c o u n t i e s  a r e  l o c a t e d  in 
south  c e n t r a l  M is s i s s ip p i  as shown in F igure  2. This i s  a d i v e r s i f i e d  
farming a rea  t h a t  c o n s i s t s  of a l a r g e  number o f  small fa rmers  who a r e  
t r a d i t i o n a l l y  c o t to n  fa rm ers .  This  a rea  was s e l e c t e d  because 
v e g e ta b le  farmers  were p a r t i c i p a t i n g  in  a c o n c e n t r a t e d  t r a i n i n g  
program f inanced  by th e  Department o f  Labor.
According to  th e  Census o f  A g r i c u l tu r e  (7) t h e r e  were 1,178 farms 
in the  a rea  t h a t  were l e s s  than 100 ac re s  and 905 t h a t  were l e s s  
than 50 a c r e s .  There were 1,517 farmers  in  the  a rea  with  r e t a i l  
s a l e s  l e s s  than $2,500. Although many small fa rmers  a r e  j u s t  
being in t ro d u ce d  to  commercial v e g e ta b le  p ro d u c t io n  t h e r e  were more 
than 6,400 a c r e s  o f  v eg e tab le s  being produced in  th e  a r e a  ( se e  Table  3 ) .  
DEVELOPMENT OF THE LEARNING MODULE
The modules f o r  t h i s  s tudy were developed us ing  the  methods advo­
ca ted  by Hatcher  (16) and by Robinson and C r i t t e n d e n  (39) .  In H a tc h e r ' s  
s tudy  emphasis was on s tu d e n t  l e a rn in g  r a t h e r  than t each in g  and on 
s tu d e n t  pacing  r a t h e r  than lo c k s t e p  sch ed u l in g .  Both Robinson and 
C r i t t en d e n  s t r e s s e d  th e  importance o f  modules being developed by lo ca l  
change agen ts  such as S p e c i a l i s t s  in  Coopera t ive  Extens ion  so t h a t  
they  a re  r e l e v a n t  t o  th e  needs and a b i l i t i e s  of  the  c l i e n t s .  T h e re f o re ,  
in o rd e r  t o  meet th e se  needs th e  au th o r  fo l lowed a p a t t e r n  s i m i l a r  to
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Table  2; Est imated Vegetahle  Acreage fo r  S t .  Landry P a r i sh  
f o r  1977
Crops Farmers Total
Acreage
Pota toes 10 40
Okra 30 25
Cabbage 3 50
Watermelon 10 50
I r i s h  Po ta toes 3 60
Sweet Po ta toes 225 750
S traw berr ie s —
Home Gardening 5,000 250
Total 5,281 1,225
Source: P la n t  Science Sec t ion  o f  Giant  Step I I .  1977. Vegetable
Acreage in Louis iana by P a r i s h e s .  Louis iana Cooperative Extension 
Serv ice .
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Table  3: Es t imated  Commercial Acreage o f  V ege tab le  Crops, in  Copiah,
J e f f e r s o n  Davis ,  and Simpson C ount ie s  in M is s i s s i p p i  in  1976 and 
1977
SIMPSON COPIAH JEFF DAVIS
1976 1977 1976 1977 1976 1977
Beans, Green 25 25 250 250 25 50
Beans Lima 50 50 50 60 50
Cabbage 650 650
Cantaloupe 125 150 10 25 35
Col l a r d s 10 20
Corn, Sweet 25 60 60 25
Cucumbers 250 250 175 175 500 385
Eggplants 5 5
Mustard 25 15 20 40 20
Okra 20 15 20 25 35 35
Onions 5 5 15 20
Peas 150 175 170 200 350 200
Pepper ,  Bell 2 5 100 75 15 10
Pepper ,  Hot 8 8 8 40
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Pepper,  Pimiento 1
P o ta to e s ,  I r i s h 100 50 10 10 20
P o ta to e s ,  Sweet 100 100 130 100 10
Pumpkins 15 15 15 10 55 5
Spinach 8 8
Squash 5 15 30 40
Tomatoes 25 35 250 250 10 7
Turnips 35 25 ' 75 100 34 10
Watermelon 900 1600 50 50 1400 975
TOTAL 1837 2540 2106 1966 2563 1742
Source: Survey o f  Est imated Commercial Acreage o f  Vegetable  Crops in
M is s i s s ip p i  1976 and 1977. M is s i s s ip p i  Cooperat ive  Extension S e rv ic e .
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T y l e r ' s  (.49) model f o r  develop ing  ed u ca t io n a l  o b j e c t i v e s  where he 
ob ta ined  in fo rm a t ion  from contemporary l i f e ,  the  c l i e n t e l l e ,  and s u b j e c t  
m a t t e r  s p e c i a l i s t s .
The r e s e a r c h e r  conducted an a n a l y s i s  o f  th e  r e se a r c h  s tudy  a rea  
to  s tudy  major  p roduc t ion  problems and to  i d e n t i f y  weed co n t ro l  
p r a c t i c e s  c u r r e n t l y  being used by farmers  in  th e  s tudy  a r e a .  The 
language spoken by farmers  i n  Louis iana  i s  a m ix tu re  o f  French and 
E n g l i sh ,  and th e  language spoken in  M is s i s s ip p i  i s  Eng l i sh .  T h e re fo re ,  
an a t t e m p t  was made to  w r i t e  th e  modules us ing  a te rm ino logy  t h a t  would 
be p e r t i n e n t  t o  fa rmers  in  both Louis iana  and M i s s i s s i p p i .
During th e  s i t u a t i o n  a n a l y s i s  t h e  r e s e a r c h e r  v i s i t e d  severa l  
veg e ta b le  farms in  th e  s tudy  a r e a .  The r e s e a r c h e r  he ld  informal  
in t e rv ie w s  w i th  18 farmers  and 11 e x te n s io n  ag en ts  ( see  r e s u l t s  in 
Appendix C). Both fa rmers  and e x ten s io n  ag en ts  were asked to  
s t a t e  in th e  o r d e r  o f  importance t h e i r  most im por tan t  p roduc t ion  
problems. Twelve farmers  and e i g h t  ag en ts  s t a t e d  weed co n t ro l  as t h e i r  
most im por tan t  p roduc t ion  problem. Four farmers  and two agen ts  
s t a t e d  i n s e c t  c o n t ro l  as  t h e i r  most im por tan t  problem and a l s o  s t a t e d  
weed c o n t ro l  as being t h e i r  second most im por tan t  problem.
Other  problems were e v a lu a te d  f o r  p o s s i b l e  use in  develop ing  th e  
module. However, th e  r e s e a r c h e r  dec ided  to  use weed c o n t ro l  because 
o f  i t s  wide spread  i n t e r e s t ,  and y e a r  round a p p l i c a t i o n .
The modules were designed in  such a way t h a t  they  could  be used 
independent ly  of h ig h ly  t r a in e d  sub jec t  m a t t e r  s p e c ia l  i s t s .  The f low­
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c h a r t  in (F igure  4) was developed as a guide  in w r i t i n g  the  co n ten t s  
o f  the  modules.
The f i r s t  s te p  in w r i t i n g  each module was th e  fo rm ula t ion  of 
goa ls  t h a t  were to  be reached .  Behavior o b j e c t i v e s  were then  formulated  
f o r  each o f  th e  g o a l s .  Each o b j e c t i v e  was analyzed  to  de term ine  the 
kind o f  l e a rn in g  e x p e r ien ce  n e c e s sa ry  in o rd e r  to  accomplish th e  
o b j e c t i v e s .  A f t e r  w r i t i n g  the  n a r r a t i v e  f o r  the  modules,  t h e  a p p r o p r i a t e  
s l i d e s  were developed.
In t h e  development o f  the  s l i d e s  f o r  th e  program an a t t e m p t  was 
made to  develop s l i d e s  t h a t  would involve  some of  the  farmers  in  the 
s tudy  a r e a .  T h e re fo re ,  s ev e ra l  t r i p s  were made to  th e  r e se a r c h  area
dur ing  major  p roduc t ion  seasons t o  make s l i d e s  t h a t  would r e f l e c t  the
problems being encountered  by t h e  fa rm ers .
I n i t i a l l y  t h e  weed co n t ro l  program c o n s i s t e d  o f  450 s l i d e s  
and c o n s t i t u t e d  seven modules. The n a r r a t i v e  f o r  each module was 
recorded  on tape  and each s l i d e  was synchronized  to  the  recorded  
i n s t r u c t i o n .  The seven weed co n t ro l  modules were d e s ig n a te d  by l e t t e r s  
and t i t l e s  as  fo l low s :
Module A: Weed C l a s s i f i c a t i o n
Module B: Weed I d e n t i f i c a t i o n
Module C: Basic Weed Control  Methods
Module D: Chemical Weed Control
Module E: H erb ic ide  Sprayers  and Nozzles
Module F: Sprayer  C a l i b r a t i o n
Module G: Herb ic ide  S a fe ty  and Herb ic ide  Recommendation
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E s t a b l i s h  S p e c i f ic  
Behavior O bjec t ives
S i t u a t i o n
Analysis
Module Revisions
P i l o t  Test  
Module
Module Evalua t ion
Determine Educational 
O bjec t ives
Program Implementation
Develop Contents  of  
Modules
Develop Feedback 
System
Figure 3: Flowchart f o r  Module Development
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Farmers p a r t i c i p a t i n g  in the  s tudy  completed a l l  modules.  The 
s e r i e s  of  modules r e q u i re d  two hours and ten  minutes  to  complete  and 
were adm in is te red  in  two 65 minute  s e s s io n s  s e p a ra t e d  by a f i f t e e n  
minute break.
Each module ended w i th  ten  review q u e s t i o n s .  Farmers were asked 
to  g ive  a t r u e  o r  f a l s e  response  t o  each q u e s t io n .  A f t e r  responding  
to  t h e  q u e s t io n s  farmers  were given a key to  check t h e i r  answers .
When an i n c o r r e c t  answer was given they  were asked to  go back and 
review t h a t  s e c t io n  o f  the  module b e fo re  proceeding to  the  n ex t  
module. The modules as p repared  in  t h e i r  o r ig i n a l  fo rm at  were 
each p i l o t  t e s t e d  and l a t e r  r e v i s e d .  A copy o f  seven modules i s  
p r e se n ted  in Appendix A.
THE QUESTIONNAIRE
Data f o r  the  s tudy  was ob ta in ed  by us ing  a p repared  p r e - t e s t  
and p o s t - t e s t .  The complete q u e s t i o n n a i r e  i s  p r e sen te d  in Appendix B. 
The p r e - t e s t  and p o s t - t e s t  were des igned  to  a s s e s s  the  knowledge 
gained by th e  v eg e tab le  farmers  as a r e s u l t  o f  p a r t i c i p a t i n g  in  the 
weed c o n t ro l  program. The p r e - t e s t  co n ta in ed  t h r e e  main s e c t i o n s :
(1) Personal  V a r i a b l e s ;  (2) Sources o f  in fo rm at ion  and p r i o r  l e a rn in g  
e x p e r i e n c e s ,  and (3) Weed co n t ro l  p r a c t i c e s .
Personal  V a r ia b le s
This  s e c t io n  o f  th e  q u e s t i o n n a i r e  was des igned  to  o b ta in  s e l e c t e d  
d a ta  on p e r s o n a l ,  s o c ia l  and s i t u a t i o n a l  f a c t o r s :  (1) age ,  (2) t e n u r e ,
(3) educa t iona l  a t t a i n m e n t ,  (4) sex ,  (5) s i z e  of  farm, and (6) veg e tab le  
ac reag e .  This in fo rm a t ion  was used to  determine th e  e f f e c t  each o f  the
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above dependent  v a r i a b l e s  had on th e  major  h y p o th ese s .
Source o f  In fo rm a t ion  and P r i o r  Learning Exper iences
This  s e c t i o n  o f  th e  q u e s t i o n n a i r e  was d es igned  to  o b t a i n  d a ta
that would i n d i c a t e  the  f a rm e r s '  source  o f  in fo rm a t io n  on v e g e t a b l e
p ro d u c t io n .  The in fo rm a t io n  was a c q u i r e d  from a c h a r t  on the
q u e s t i o n n a i r e  which in c lu d ed  th e  r e s o u r c e  p e r s o n s ,  o r g a n i z a t i o n s ,  and
governmental ag en c ie s  in  t h e  a r e a .  The fa rm ers  were asked to  s e l e c t
th e  s o u rc e s  t h e y  f e l t  were most im p o r ta n t  by i n d i c a t i n g  how o f t e n  th ey
r e l i e d  on th e  ad v ic e  o f  t h e s e  i n d i v i d u a l s ,  o r g a n i z a t i o n s  and a g e n c i e s .
Weed Contro l  P r a c t i c e s
The s e c t i o n  of  t h e  q u e s t i o n n a i r e  on weed c o n t r o l  p r a c t i c e s  was
des igned  t o  t e s t  t h e  f a rm e r s '  knowledge o f  weed c o n t r o l .  This  s e c t i o n
o f  t h e  q u e s t i o n n a i r e  c o n s i s t e d  o f  seven s u b t e s t s  on weed c o n t r o l .  Each
s u b t e s t  was s co red  i n d i v i d u a l l y .  The s u b t e s t s  were d e s ig n a te d  by
l e t t e r s  and by t i t l e s  as  f o l l o w s :
S u b t e s t  A: Weed C l a s s i f i c a t i o n  {Total p o i n t s  8)
S u b t e s t  B: Weed I d e n t i f i c a t i o n  (Total  p o i n t s  10)
S u b t e s t  C: B as ic  Weed Contro l  Methods {Total  p o i n t s  20)
S u b t e s t  D: Chemical Weed Contro l  (Tota l  p o i n t s  30)
S u b t e s t  E: H e rb ic id e  Sprayers  (Tota l  p o i n t s  12)
S u b t e s t  F: Spray C a l i b r a t i o n  (To ta l  p o i n t s  10)
S u b t e s t  G: H erb ic id e  S a f e ty  and H erb ic id e  Recommendation
(Total  p o i n t s  10)
P o s t - t e s t . The q u e s t i o n s  asked in the  p o s t - t e s t  q u e s t i o n n a i r e  were 
i d e n t i c a l  t o  t h e  p r e - t e s t  q u e s t i o n n a i r e  ex c e p t  the  s e c t i o n s  on pe rsona l  
v a r i a b l e s  and so u rces  o f  i n fo rm a t io n  and p r i o r  l e a r n i n g  e x p e r ie n c e s
35
were e l i m i n a t e d .  The q u e s t i o n n a i r e  was p i l o t  t e s t e d  and r e v i s e d .  A 
complete  copy o f  th e  r e v i s e d  q u e s t i o n n a i r e  i s  p ro v id ed  in  Appendix B.. 
PILOT TEST OF THE QUESTIONNAIRE AND LEARNING MODULE
The r e s e a r c h e r  conducted a p i l o t - t e s t  of  t h e  p r e l im i n a r y  
q u e s t i o n n a i r e  and th e  l e a r n i n g  module by a d m i n i s t e r i n g  th e  program 
to  s i x  v e g e t a b l e  fa rm ers  in  tiie s tu d y  a r e a .  As a r e s u l t  o f  th e  p i l o t  
t e s t ,  s e v e ra l  m o d i f i c a t i o n s  were made. P o r t i o n s  o f  two modules were 
e l i m i n a t e d .  The te rm ino logy  used in  some modules was f u r t h e r  
s i m p l i f i e d  and th e  number o f  q u e s t i o n s  on the  p r e - t e s t  and p o s t - t e s t  
was reduced .  The number o f  s l i d e s  was reduced  from 438 to  318. A 
complete  copy o f  t h e  r e v i s e d  q u e s t i o n n a i r e  i s  p ro v id e d  in Appendix B.
EXPERIMENTAL DESIGN
The exper im en ta l  des ign  used in  t h i s  s tu d y  was a complete  
randomized d e s ig n .
Four t r e a t m e n t s  were used .  In Trea tment  I ,  a Vegetab le  S p e c i a l i s t  
used modules t o  t e ac h  weed c o n t ro l  p r a c t i c e s  to  a group o f  75 small 
f a rm ers .  In Trea tment  I I ,  t h e  same Vegetab le  S p e c i a l i s t  t a u g h t  
weed c o n t r o l  p r a c t i c e s  t o  a group o f  75 small fa rm ers  us ing 
t r a d i t i o n a l  t e a c h in g  methods. In T rea tm en t  I I I ,  P a r a - P r o f e s s i o n a l  
used th e  modules t o  t e ac h  weed c o n t r o l  p r a c t i c e s  to  a group of  
30 small f a rm e r s ,  and in  Trea tment  IV, P a r a - P r o f e s s i o n a l s  used th e  
modules t o  t r a i n  30 farmers  i n d i v i d u a l l y .
From t h e s e  fo u r  t r e a tm e n t s  comparisons  were made o f  (a )  modules 
vs .  t r a d i t i o n a l  i n s t r u c t i o n ,  (b) p r o f e s s i o n a l  a d m i n i s t e r i n g  modules vs .  
p a r a - p r o f e s s i o n a l s  a d m in i s t e r in g  modules,  and ( c )  group i n s t r u c t i o n  
with  modules vs .  independent  i n s t r u c t i o n  w i th  modules.
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A diagram o f  t h e  f o u r  t r e a t m e n t s  a long w i th  th e  number o f  
p a r t i c i p a n t s  i s  p r e s e n te d  in  F ig u re  4.
Trea tm ent  I :  N = 75 
Module
A dm in is te red  by P r o f e s s i o n a l  
t o
Group o f  Farmers
Trea tm en t  I I I :  H = 30 
Module
A dm in is te red  by P a r a - P r o f e s s i o n a l  
t o
Group o f  Farmers
Trea tm ent  I I :  N = 75
T r a d i t i o n a l  L e c tu r e - D i s c u s s io n  
Taught  by P r o f e s s i o n a l  
to
Group o f  Farmers
Trea tm en t  IV: N = 30
Module
A dm in is te red  by P a r a - P r o f e s s i o n a l  
to
I n d iv id u a l  Farmers
F igure  4: D e s c r ip t i o n  o f  Research  Design
S e l e c t i n g  t h e  Sample
Two hundred and t e n  small f a rm ers  were s e l e c t e d  to  p a r t i c i p a t e  in
th e  s tu d y .  They were s e l e c t e d  from two major  a r e a s ,  S t .  Landry P a r i s h
in  L o u is ian a  and Copiah,  J e f f e r s o n  D avis ,  and Simpson C oun t ies  in 
M i s s i s s i p p i .  Seventy fa rm ers  were s e l e c t e d  from L ou is iana  and 140 
from M i s s i s s i p p i .
The c r i t e r i a  f o r  i n c l u s i o n  in t h e  s tu d y  were as  fo l lo w s :
(1)  t h a t  fa rm ers  be a c t i v e l y  engaged or  p r e p a r in g  to  be engaged in  th e
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product ion o f  v e g e ta b le s ,  and (2) t h a t  they  meet the  d e f i n i t i o n  of  
a small farmer as def ined  by the 1974 Census o f  A g r i c u l tu r e .  All 70 
farmers in Louis iana and 140 farmers in M is s i s s ip p i  were p a r t i c i p a t i n g  
in an on-going small farmer  t r a i n i n g  program.
C o l le c t io n  o f  Data
The da ta  f o r  th e  s tu d y  were c o l l e c t e d  with  a pre  and p o s t - t e s t  
q u e s t i o n n a i r e .  In Treatments I and II  the  program was adm in is te red  and 
data  c o l l e c t e d  by the  r e s e a r c h e r .  Treatments  I I I  and IV were adm in is te red  
by th re e  p a r a -p r o f e s s io n a l s  under the  d i r e c t i o n  of  the  r e s e a r c h e r .
The weed contro l  program c o n s i s t e d  of  seven modules. The modules 
c o n s is ted  of  318 co lo r  s l i d e s ,  and were accompanied by a synchronized 
c a s s e t t e  tape  r eco rd ing .  The modules were designed to  be used as a 
s e r i e s  o f  lessons  which began with very bas ic  weed con t ro l  methods and 
proceeded to  more complex weed con t ro l  technology.  The seven modules 
were two hours and ten  minutes long and were adm in is te red  in two 65 minute 
se ss io n s  sepa ra ted  by a 15 minute break.
At the  end o f  each module a s e r i e s  of  q ues t ions  were asked to 
a s s i s t  the  fa rm ers '  unders tanding  of  the  o b j e c t iv e s  p resen ted  in the 
module.
DESCRIPTION OF PROCEDURES FOLLOWED IN TREATMENT I 
(Learning Module Sroup)
The farmers p a r t i c i p a t i n g  in Treatment I were d iv ided  in to  fou r  
g roups ,  two in  M iss i s s ip p i  and two in Louis iana .  T he re fo re ,  the  study 
could not be conducted with  a l l  farmers a t  th e  same time.  Yet,  the  
same procedure and time frame was d u p l i c a te d  with each group.
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During th e  f i r s t  meet ing day w i th  fa rm ers  in Trea tm ent  I ,  a p r e ­
t e s t  was a d m i n i s t e r e d .  Immediately fo l lo w in g  the  p r e - t e s t ,  the  
t r a i n i n g  program on v/eed c o n t r o l  was conducted us ing  th e  l e a r n i n g  
modules.  Seven days fo l lo w in g  th e  t r a i n i n g  program a p o s t - t e s t  
was a d m in i s t e r e d .  Eleven o f  th e  o r i g i n a l  75 fa rm ers  a s s i g n e d  to  
Trea tm ent  I f a i l e d  t o  r e t u r n  f o r  th e  p o s t - t e s t  and were dropped from 
th e  t r e a t m e n t .  The remain ing  pre  and p o s t - t e s t s  were g raded  and coded 
f o r  a n a l y s i s .
DESCRIPTION OF PROCEDURES FOLLOWED IN TREATMENT II  
( T r a d i t i o n a l  Teaching)
The fa rm ers  p a r t i c i p a t i n g  in Trea tm en t  I I  were d i v id e d  i n t o  
fo u r  s e p a r a t e  groups in  t h e  same manner as  fa rm ers  in Trea tm ent  I .  
There were s e v e n t y - f i v e  fa rm ers  s e l e c t e d  to  p a r t i c i p a t e  in  the  
t r e a t m e n t .  Farmers in  Trea tm ent  I I  were t a u g h t  by th e  r e s e a r c h e r  
u s in g  th e  l e c t u r e - d i s c u s s i o n  method o f  i n s t r u c t i o n ,  some s l i d e s  and 
an overhead p r o j e c t o r .  Farmers in t h i s  t r e a t m e n t  were t a u g h t  t h e  same 
s u b j e c t  m a t t e r  as  f a rm ers  in  Trea tm ent  I .
The s u b j e c t  m a t t e r  t a u g h t  t o  f a rm ers  in  Trea tment  I I  was 
covered in  two 65 minute  s e s s i o n s  s e p a r a t e d  by a 15 minute  b reak .  
During t h e  f i r s t  meet ing  a p r e - t e s t  was a d m in i s t e r e d  t o  a l l  
p a r t i c i p a n t s .  Immediate ly  fo l lo w in g  t h e  p r e - t e s t  th e  same t r a i n i n g  
program conducted f o r  fa rm ers  in  Trea tm ent  I was conduc ted  f o r  fa rm ers  
in  Trea tm ent  I I  u s ing  the  l e c t u r e - d i s c u s s i o n  method.
Seven days a f t e r  th e  f a rm ers  completed th e  weed c o n t r o l  program 
a p o s t - t e s t  was a d m i n i s t e r e d .  Only 49 fa rm ers  o u t  of  t h e  o r i g i n a l
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75 fa rm ers  s e l e c t e d  f o r  T rea tm ent  I I  completed  th e  p o s t - t e s t .  Both 
pre  and p o s t - t e s t s  were g raded ,  and coded f o r  a n a l y s i s .
DESCRIPTION OF PROCEDURE FOLLOWED IN TREATMENT I I I
T rea tm en t  I I I  was made up o f  30 f a rm ers  s e l e c t e d  a t  random from 
140 fa rm ers  in  M i s s i s s i p p i .  Farmers in  t h i s  t r e a t m e n t  were t r a i n e d  in 
group s e s s i o n s  conduc ted  by p a r a - p r o f e s s i o n a l s  u s ing  t h e  l e a r n i n g  modules .
During the  f i r s t  meet ing  day w i th  t h e  fa rm ers  in  Trea tm en t  I I I ,  
a p r e - t e s t  was a d m i n i s t e r e d .  Immediate ly  fo l lo w in g  th e  p r e - t e s t ,  t h e  
t r a i n i n g  program on weed c o n t r o l  was conducted  us ing  t h e  modules.  Seven 
days f o l l o w in g  th e  t r a i n i n g  program, a p o s t - t e s t  was a d m i n i s t e r e d .  Only 
20 o f  t h e  30 f a rm ers  completed t h e  p o s t - t e s t .  The t e s t  was g raded ,  
and th e  d a t a  coded f o r  a n a l y s i s .
DESCRIPTION OF PROCEDURE FOLLOWED IN TREATMENT IV
Trea tm ent  IV was conducted  by t h r e e  p a r a - p r o f e s s i o n a l s  who made 
appoin tm ents  w i th  30 randomly s e l e c t e d  smal l  v e g e t a b l e  f a rm e r s .  These 
fa rm ers  made i n d i v i d u a l  appo in tm en ts  w i th  p a r a - p r o f e s s i o n a l s  and came 
to  view t h e  modules a t  t h e i r  conven ience .  The program was l o c a t e d  
a t  s i t e s  co n v e n ie n t  t o  t h e  fa rm ers  in  t h e  a r e a  and was a d m in i s t e r e d  to  
i n d i v i d u a l  fa rm ers  by p a r a - p r o f e s s i o n a l s .
Farmers in  Trea tm en t  IV were g iven  a p r e - t e s t  p r i o r  to  
p a r t i c i p a t i n g  in  t h e  program and were exposed t o  t h e  modules in  th e  
same manner as  in T rea tm en ts  I and I I I .  As w i th  t h e  o t h e r  t h r e e  t r e a t ­
ments ,  t h e  p o s t - t e s t s  were a d m in i s t e r e d  seven days a f t e r  t h e  fa rm e rs  
were exposed t o  t h e  l e a r n i n g  modules.  Of t h e  30 f a rm ers  s e l e c t e d  t o  
p a r t i c i p a t e  in  t h i s  t r e a t m e n t  on ly  17 completed  both p re  and p o s t - t e s t s .  
The t e s t s  were g raded  and t h e  d a t a  coded f o r  a n a l y s i s .
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DATA PROCESSING
Upon complet ion of  both pre and p o s t - t e s t s  f o r  a l l  t r e a t m e n t s ,  
a m aste r  code system was developed.  All d a t a ,  in c lu d in g  personal  and 
s o c ia l  f a c t o r s  ob ta in ed  in the  q u e s t i o n n a i r e  were c a t e g o r i z e d  and 
coded. The Louis iana  S t a t e  U n iv e r s i t y  Computer Cente r  was u t i l i z e d  
to  p rocess  the  raw d a ta .
In ana ly z in g  th e  da ta  from th e  p r e - t e s t  and p o s t - t e s t ,  sco res  
f o r  each s u b t e s t  and f o r  th e  t o t a l  t e s t s  a r e  exp ressed  as mean g a in s .  
Mean gain  i s  the  mean d i f f e r e n c e  between s c o re s  made on th e  p r e - t e s t  
and those  made on th e  p o s t - t e s t .  The number o f  q u e s t io n s  and 
t h e r e f o r e ,  th e  p o t e n t i a l  sco re  on each o f  the  seven s u b t e s t s  i s
p r e se n te d  below:
S u b te s t s  P o s s ib le  Score
A. Weed C l a s s i f i c a t i o n  8
B. Weed I d e n t i f i c a t i o n  10
C. C u l tu ra l  and Mechanical Weed
Control Methods 20
D. Chemical Weed Control  30
E. Her tdc ide  Sprayers  12
F. Sprayer  C a l i b r a t i o n  10
G. H erb ic ide  S a fe ty  and Recomnendation 10
Mean ga ins  f o r  each of th e  seven s u b t e s t s  and th e  t o t a l  t e s t  
were compared f o r  each exper imenta l  v a r i a b l e .
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The s t a t i s t i c a l  t e c h n iq u e s  used t o  t e s t  each o f  th e  proposed 
hypo theses  was t h e  a n a l y s i s  o f  v a r i a n c e .  Due t o  unequal c e l l  s i z e ,  
t h e  genera l  l i n e a r  module (GLM) o f  t h e  s t a t i s t i c a l  a n a l y s i s  system 
(SAS) was used t o  an a ly ze  t h e  d a ta .
The r e s e a r c h  des ign  used f o r  t h i s  s tudy  was a comple te  
randomized des ign  f o r  t h e  major  h y p o th e s i s  and a comple te  randomized 
block d es ign  f o r  t h e  minor h y p o th e se s .  Major  hypotheses  were posed 
t o  answer  major  q u e s t i o n s  r e g a rd in g  t h e  l e a r n i n g  modules while  
minor hypo theses  were posed t o  answer  q u e s t i o n s  abou t  independen t  v a r i ­
a b l e s .
RESULTS AND DISCUSSION
The major o b j e c t i v e  o f  t h i s  s tudy  was to  compare th e  t r a d i t i o n a l  
method o f  t each ing  weed co n t ro l  to small v eg e ta b le  fanners  w i th  a s e t  
o f  l e a r n i n g  modules p re sen ted  to  farmers  in  v a r io u s  ways. The minor 
o b j e c t i v e s  were to  t e ac h  th e  r e l a t i o n s h i p  o f  t h e s e  l e a r n i n g  expe r iences  
to  c e r t a i n  personal  c h a r a c t e r i s t i c s  such as  ag e ,  ed u ca t io n a l  l e v e l ,  
farm s i z e  and farm t e n u r e .  S p e c i f i c a l l y ,  th e  null h y po thes is  posed 
to  answer th e  major q u e s t io n s  were as fo l lo w s :
1. There  w i l l  be no s i g n i f i c a n t  d i f f e r e n c e  in  t h e  mean 
gain  in  s c o re s  made on th e  p r e - t e s t  and p o s t - t e s t  f o r  
each of  t h e  seven s u b t e s t s  and th e  t o t a l  t e s t  f o r  s u b je c t s  
in  Treatments  I ,  I I ,  I I I  and IV.
2. On th e  seven s u b t e s t s  and on t h e  t o t a l  t e s t ,  t h e
performance o f  s u b je c t s  in  Treatments  I where s u b je c t s  
were exposed to  t h e  module under  p r o fe s s io n a l  s u p e rv i s io n  
does no t  d i f f e r  s i g n i f i c a n t l y  from t h e  performance of  
farmers  in  Treatment  I I  in which s u b j e c t s  were exposed
to  t r a d i t i o n a l  l e c t u r e - d i s c u s s i o n  i n s t r u c t i o n .
3. On t h e  seven s u b t e s t s  and on th e  t o t a l  t e s t ,  t h e r e
w i l l  be no s i g n i f i c a n t  d i f f e r e n c e  in th e  performance of
s u b j e c t s  in  Treatment I ,  module group with  p r o fe s s io n a l  
s u p e rv i s io n  and Treatment I I I ,  l e a r n in g  module group 
with  p a r a - p r o f e s s i o n a l  s u p e r v i s io n .
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4. On t h e  seven s u b t e s t s  and on th e  t o t a l  t e s t  t h e r e  
w i l l  be no s i g n i f i c a n t  d i f f e r e n c e  in  t h e  performance o f  
s u b j e c t s  in  Trea tm en t  I ,  group exposure  t o  t h e  module,  and 
s u b j e c t s  in  Teatment  IV, i n d i v i d u a l  exposure  to  t h e  module.
5. On t h e  seven s u b t e s t s  and on t h e  t o t a l  t e s t ,  t h e  
performance o f  fa rm ers  i n  Trea tm en t  I I ,  in  which fa rm ers
were g iven  t r a d i t i o n a l  l e c t u r e - d i s c u s s i o n  i n s t r u c t i o n  by 
a p r o f e s s i o n a l ,  w i l l  n o t  d i f f e r  s i g n i f i c a n t l y  from th e  
performance o f  fa rm ers  in  Trea tm ent  IV, in  which fa rm ers  
were t a u g h t  i n d i v i d u a l l y  by p a r a - p r o f e s s i o n a l  u s ing  t h e  
l e a r n i n g  module.
6. On t h e  seven s u b t e s t s  and on t h e  t o t a l  t e s t  t h e  p e r ­
formance o f  fa rm ers  in  Trea tm en t  I I I ,  in  which groups o f  
fa rm ers  were exposed to  t h e  module by p a r a - p r o f e s s i o n a l ,  
w i l l  no t  d i f f e r  s i g n i f i c a n t l y  from t h e  performance o f  
fa rm ers  i n  Trea tm ent  IV, in  which in d i v i d u a l  f a rm ers  were 
exposed to  t h e  modules by p a r a - p r o f e s s i o n a l  s .
The minor hypo theses  posed in  th i s ,  s tu d y  a r e  p r e se n te d  below:
1. Age w i l l  have no s i g n i f i c a n t  e f f e c t  on th e  performance 
o f  f a rm e rs  in  any o f  t h e  f o u r  t r e a t m e n t s .
2. Educa t iona l  l e v e l  w i l l  have no s i g n i f i c a n t  e f f e c t  on 
t h e  performance o f  s u b j e c t s  in  Trea tm ents  I th rough  IV.
3. Farm s i z e  w i l l  have no s i g n i f i c a n t  e f f e c t  on th e  
performance o f  s u b j e c t s  in  any o f  t h e  f o u r  t r e a t m e n t s .
4. Farm t e n u r e  w i l l  have no s i g n i f i c a n t  e f f e c t  on th e
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performance o f  subjec ts ,  in  any o f  t h e  fo u r  t r e a tm e n t s .
6. There  w i l l  he no s i g n i f i c a n t  d i f f e r e n c e  in  the  
performance o f  s u b je c t s  by sex on any o f  t h e  fo u r  
t r e a t m e n t s .
MEAN GAINS
The mean g a in s  in  s c o re s  f o r  t h e  seven s u b t e s t s ,  t h e  t o t a l  
t e s t ,  and th e  fo u r  t r e a tm e n t s  a r e  p re se n ted  in Table  4. The a n a l y s i s  
o f  variances  used in t e s t i n g  th e  major hypotheses  below a r e  based 
on t h e s e  d a t a .
MAJOR HYPOTHESIS ONE
The f i r s t  major  hy p o th es i s  i s  t h a t  t h e r e  would be no 
s i g n i f i c a n t  d i f f e r e n c e  among th e  mean ga ins  made on th e  seven 
s u b t e s t s  and t h e  t o t a l  t e s t  f o r  t h e  fo u r  t r e a t m e n t s .
The F -R a t io s  f o r  t h e  fo u r  t r e a tm e n t s  a r e  p re sen ted  in  Table 5.
A h ig h ly  s i g n i f i c a n t  d i f f e r e n c e  was found among t h e  mean ga ins  fo r  
th e  fo u r  t r e a t m e n t s .  Thus we can conclude t h a t  t h e r e  i s  a 
d i f f e r e n c e  among th e  fo u r  t r e a t m e n t s .
A h ig h ly  s i g n i f i c a n t  d i f f e r e n c e  in  mean ga ins  among t r e a tm e n ts  
was found f o r  f i v e  o f  t h e  seven s u b t e s t s  and a s i g n i f i c a n t  
d i f f e r e n c e  was found f o r  one o f  t h e  s u b t e s t s .  Only one s u b t e s t  
f a i l e d  to  show a s i g n i f i c a n t  d i f f e r e n c e  among t r e a t m e n t s .
Table 4: Mean Gain Made on P re -  and Post  Tes t  f o r  the  Seven S u b te s t s  and f o r  the  
Total o f  th e  Seven S u b te s t s
Sub-Tests
Treatment I 
Learning Module 
Group Admin. ±>y 
Pro fess iona l  
N = 63
Treatment I I  
Lec tu re -D iscuss-  
ion Group Admin, 
by P ro fess iona l  
N = 48
Treatment I I I  
Learning Module 
Group Admin, by 
P ara -P ro fes s iona l  
N = 20
Treatment IV 
Indiv idual  Expo­
su re  to  Learning 
Modules Admin, by 
Para -P ro fes s iona l  
N = 17
A. Weed C l a s s i f i c a t i o n 1.2857 0.5000 -1 .000 0.9412
B. Weed I d e n t i f i c a t i o n 1.0635 0.2917 1.9500 1.1766
C. Cultura l  and Mechanical 
Weed Control 1.2254 0.0417 -4.0000 4.4706
D. Chemical Control 4.2317 1.7917 2.6000 7.9411
E. Herbic ide  Sprayer 3.0777 1.2021 1.9059 1.9059
F. Sprayer  C a l ib r a t io n 2.8365 0.9458 5.2000 3.7059
G. Herbic ide  Safe ty  and 
Recommendation 1.6015 0.9167 0.6000 1.0588
Total Test 15.3222 5.6895 6.3100 21.2000
Table 5: Analysis  o f  Variance o f  Mean Gain in  Score on Pre-  and Post  T es t  f o r  th e  Seven 
Sub tes ts  and on th e  Total Tes t  f o r  Treatments I ,  I I ,  I I I ,  and IV.
Sub te s ts  Total
A B C D E F G Test
Mean Squares 27.42 14.16 238.75 174.06 41.72 96.86 7.18 1558.53
Standard
Deviat ion 2.30 2.25 5.73 6.21 3.06 3.15 2.64 14.15
F-Ratio 5.20** 2.80* 7.26** 4.51** 4.45** 9.74** 1.03NS 7.79*v
* S ig n i f i c a n t  a t  th e  .05 leve l Sub tes t A - Weed C l a s s i f i c a t i o n
* * S ig n i f i c a n t  a t  th e  .01 level Sub tes t B - Weed I d e n t i f i c a t i o n
NS - N ons ign if ican t Sub tes t C - Cu l tu ra l  and Mechanical Weed Control
Sub tes t D - Chemical Weed Control
Sub tes t E - Herbic ide  Sprayer
Sub tes t F - Sprayer  C a l ib r a t i o n
Sub tes t G - Herbic ide  Sa fe ty  and Recommendation
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MAJOR HYPOTHESIS TWO
The second major  h y po thes is  s t a t e s  t h a t  on th e  seven s u b t e s t s  
and on th e  t o t a l  t e s t  t h e  mean ga in  w i l l  not  d i f f e r  s i g n i f i c a n t l y  
between Trea tment  I in  which th e  fa rm ers  were exposed to th e  l e a r n in g  
module in a group by a p r o fe s s io n a l  i n s t r u c t o r  and Treatment  I I  in  which 
s u b je c t s  were exposed to  th e  t r a d i t i o n a l  l e c t u r e - d i s c u s s i o n  method 
o f  i n s t r u c t i o n  in a group by a p r o fe s s io n a l  i n s t r u c t o r .
The r e s u l t s  o f  t h e  a n a l y s i s  o f  v a r i a n c e s  as summarized in  Table 
6 rev ea led  a h igh ly  s i g n i f i c a n t  d i f f e r e n c e  f o r  t h e  t o t a l  t e s t .
T h e re fo re ,  t h e  null  h y p o th es i s  was r e j e c t e d .  An examination o f  th e  
mean ga in  f o r  th e  t o t a l  t e s t  favored  farmers  in Treatment  I .  The 
mean gain  f o r  Treatment  I was 15.32 as compared to  5.69 f o r  Treatment
I I .  A h ig h ly  s i g n i f i c a n t  d i f f e r e n c e  between the  two t r e a tm e n ts  was 
found f o r  s u b t e s t s  E and F and a s i g n i f i c a n t  d i f f e r e n c e  between th e  
two t r e a tm e n ts  was found on s u b t e s t  D. All d i f f e r e n c e s  favored  
th e  l e a r n in g  module o ver  th e  t r a d i t i o n a l  l e c t u r e - d i s c u s s i o n  method 
o f  i n s t r u c t i o n .  Although s u b t e s t s  A, B, C, and G d id  not  i n d i c a t e  
a s i g n i f i c a n t  d i f f e r e n c e  a t  t h e  .05 le v e l  th e  mean ga ins  f o r  t h e s e  
fo u r  s u b t e s t s  favored Treatment I ,  t h e  l e a r n in g  module group with  
p r o fe s s io n a l  s u p e rv i s io n  over  Treatment I I ,  the  t r a d i t i o n a l  l e c t u r e -  
d i s c u s s io n  method of  i n s t r u c t i o n .  The mean ga ins  f o r  Treatment I 
and I I  and t h e  s u b t e s t s  and t o t a l  t e s t  a r e  p re sen te d  in Table  4.
The r e s u l t s  a r e  c o n s i s t e n t  with  th e  f in d in g  o f  Dishener  (13) who 
conducted a s tudy  comparing p r o f i c i e n c y  modules w i th  t r a d i t i o n a l  
i n s t r u c t i o n a l  methods.
Table 6: Analys is  o f  Var iances o f  Mean Gains in  Score on Pre and Post  t e s t  f o r  Fanners 
Exposed to  th e  Learning Moduls in  Groups and Farmers Exposed to  T ra d i t i o n a l  Lec tu re -  
Discussion I n s t r u c t i o n .  Analys is  was conducted f o r  t h e  Seven Subtes ts  and f o r  th e  Total 
T es t .
Subtes ts Total
A B C D E F G T est
Mean Squares 16.81 16.22 38.17 162.205 95.85 97.39 12.78 2527.84
Standard
Deviat ion 2.25 2.225 6.04 6.375 2.99 3.26 2.82 14.72
F-Rat io 3.32+ 3.28+ 1.05 3.99*
**
10.70
**
9.19 1 .60nS
**
11.66
+ Approaching S ig n i f i c a n e
* S i g n i f i c a n t  a t  t h e  .05 leve l  S u b te s t  A. Weed C l a s s i f i c a t i o n
** S i g n i f i c a n t  a t  the  .01 level  S u b te s t  B. Weed I d e n t i f i c a t i o n
ns N o n s ig n i f ican t  S u b te s t  C. Cu l tu ra l  and Mechanical Weed Control
S u b te s t  D. Chemical Weed Control
S u b te s t  E. Herbicide Sprayer
S u b te s t  F. Sprayer  C a l ib r a t i o n
S u b te s t  G. Herbic ide  S a fe ty  and recommendation
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In t h i s  s tudy  th e  performance  o f  s t u d e n t s  t a u g h t  by p r o f i c i e n c y  
modules was s i g n i f i c a n t l y  h ig h e r  than  s tu d e n t s  t a u g h t  by t r a d i t i o n a l  
methods,
S t r i c k l a n d  (43) and Merwin (28) a l s o  r e c e iv e d  s i m i l a r  r e s u l t s .  
O b se rv a t io n  made by r e s e a r c h e r  d u r in g  t h e  s tu d y  i n d i c a t e d  t h a t  fa rm ers  
who p a r t i c i p a t e d  in t h e  module t r e a t m e n t s  e x h i b i t e d  a more p o s i t i v e  
a t t i t u d e  toward th e  weed c o n t ro l  program because  o f  t h e i r  a b i l i t y  t o  
respond to  q u e s t io n s  asked a t  t h e  end o f  t h e  modules.  One reason  f o r  
t h e  r e d u c t i o n  in  t h e  sample s i z e  f o r  Trea tm en t  I I ,  was due to  t h e i r  
l a ck  o f  en thus iasm  toward t h e  t r a i n i n g  program.
MAJOR HYPOTHESIS THREE
The t h i r d  h y p o th e s i s  s t a t e s  t h a t  on t h e  seven s u b t e s t s  and on 
t h e  t o t a l  o f  t h e  s u b t e s t s  t h e r e  w i l l  be no s i g n i f i c a n t  d i f f e r e n c e  
in  t h e  mean g a in s  between s c o re s  on th e  p r e - t e s t  and p o s t - t e s t  f o r  
Trea tm ent  I in  which t h e  fa rm ers  were exposed to  t h e  l e a r n i n g  module 
under  P r o f e s s i o n a l  s u p e r v i s io n  and Trea tm ent  I I I  in  which t h e  fa rm ers  
were exposed to  t h e  l e a r n i n g  module under  p a r a - p r o f e s s i o n a l  s u p e r v i s i o n .  
The mean gains  f o r  T rea tm ents  I and I I I  and f o r  t h e  s u b t e s t s  and 
t o t a l  t e s t  a r e  p r e s e n te d  in  T ab le  4.
The F - r a t i o  from t h e  a n a l y s i s  o f  va r iances  in  Tab le  7 i n d i c a t e s  
a s i g n i f i c a n t  d i f f e r e n c e  between t h e  two t r e a t m e n t s  f o r  t h e  t o t a l  
t e s t .  Th is  d i f f e r e n c e  in  mean s c o r e s  f a v o r s  t h e  l e a r n i n g  modules 
p r e se n te d  t o  t h e  f a rm ers  in  a group by a p a r a - p r o f e s s i o n a l .  The 
a n a l y s i s  o f  v a r i a n c e s  a lso  r e v e a l s  a s i g n i f i c a n t  d i f f e r e n c e  in  f a v o r  ■
Table 7: Analysis  o f  Variance o f  Mean Gains in Score on Pre-  and P o s t - t e s t  by Farmers Exposed
to  th e  Learning Modules by P a ra -P ro fe s s io n a l s  and Farmers exposed by P ro fe s s io n a l  Extens ion 
S p e c i a l i s t .  Analys is  was conducted f o r  each o f  th e  Seven S ub te s ts  and the  Tota l  T e s t .
Source o f Sub tes ts Total
V ar ia t io n A B C D E F G Test
Mean
Squares 79.31 11.93 414.51 40.42 68.08 84.80 15.23 1232.98
Standard
Deviat ion 2.16 2.24 5.84 6.31 3.15 2.88 2.64 14.67
F-Rat io  16.96** 2.36 12.15** 1.01 6.83* 10.21** 2 .1 8 ns 5.72*
* S i g n i f i c a n t  a t  the .05 leve l
* * S ig n i f i c a n t  a t  the .01 leve l S u b te s t A. Weed C l a s s i f i c a t i o n
ns N o n s ig n i f ic an t  a t the .01 level S u b te s t B. Weed I d e n t i f i c a t i o n
Sub tes t C. C u l tu ra l  and Mechanical Weed Control
Methods
Sub tes t D. Chemical Weed Control
Sub tes t E. Herbic ide  Sprayers
S u b te s t F. Sprayer  C a l ib r a t i o n
S u b te s t G. Herbic ide  S a fe ty  and Recommendations
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f a v o r  o f  p r o f e s s i o n a l  a d m i n i s t r a t i o n  f o r  f o u r  o f  t h e  seven s u b t e s t s .  
Only two o f  t h e  seven s u b t e s t s  f a v o re d  p a r a - p r o f e s s i o n a l  a d m i n i s t r a t i o n  
o f  t h e  l e a r n i n g  modules .  The reason  s u b t e s t  7 fav o re d  a d m i n i s t r a t i o n  
o f  t h e  modules by p a r a - p r o f e s s i o n a l s  may be due to  t h e  f a c t  t h a t  t h e  
s e c t i o n  on s p r a y e r  c a l i b r a t i o n  was more t e c h n i c a l  than  o t h e r  p o r t i o n s  
o f  t h e  weed c o n t r o l  program and r e q u i r e d  more i n t e r a c t i o n  w i th  t h e  
person  a d m i n i s t e r i n g  t h e  program. According t o  Rogers C40) more 
e f f e c t i v e  communication o cc u r s  and more l e a r n i n g  o cc u r s  when sou rce  
and r e c e i v e r  a r e  homophilous and because  o f  t h e  homophilous r e l a t i o n ­
s h ip  which e x i s t  between p a r a - p r o f e s s i o n a l s  and small f a rm e r s .
Small fa rm ers  performed b e t t e r  on t h e  s p r a y e r  c a l i b r a t i o n  s e c t i o n  o f  
t h e  weed c o n t r o l  program.
MAJOR HYPOTHESIS FOUR
The f o u r t h  m ajor  h y p o th e s i s  s t a t e s  t h a t  on t h e  seven s u b t e s t s  
and on t h e  t o t a l  t e s t  t h e  mean ga in  w i l l  n o t  d i f f e r  s i g n i f i c a n t l y  
between Trea tm en t  I in  which t h e  f a rm e rs  were exposed to  t h e  l e a r n i n g  
module in  a group by a p r o f e s s i o n a l  i n s t r u c t o r  and Trea tm ent  IV in 
which s u b j e c t s  were exposed to  t h e  module i n d i v i d u a l l y  under p a ra -  
p r o f e s s i o n a l  s u p e r v i s i o n .
The t e s t  o f  s i g n i f i c a n c e  was conducted  u s in g  t h e  a n a l y s i s  
o f  v a r i a n c e s  and t h e  r e s u l t s  a r e  p r e s e n te d  in .Table 8.  The F - r a t i o  
r e v e a l e d  no s i g n i f i c a n t  d i f f e r e n c e  in  t h e  performance o f  s u b j e c t s  
on t h e  t o t a l  t e s t  nor  was t h e r e  a s i g n i f i c a n t  d i f f e r e n c e  f o r  t h e  
seven s u b t e s t s .  An exam ina t ion  o f  t h e  mean g a in  f o r  t h e  t o t a l  t e s t  
f av o red  fa rm ers  in  T rea tm en t  IV, The mean ga in  f o r  Trea tm ent  IV was
Table 8: Analysis  o f  Variance of  Mean Gain in  Scores made on Pre -  and P o s t - t e s t  fo r  
Farmers exposed to  the  Learning Modules i n d iv id u a l ly  and those  exposed to  th e  Learning 
Modules in Groups. Analysis  of  Variance was conducted fo r  th e  Seven S u b te s t s  and the  
Total T es t .
Source o f Sub tes ts Total
V ar ia t ions A B C D E F G Test
Mean
Squares 1.589 0.170 140.99 184.21 18.39 10.12 3.94 462.451
Standard
Deviat ion 2.24 2.233 6.00 6.87 3.078 3.03 2.67 15.87
F-Ratio 0.32ns 0.03ns 3.92+ 3.9Q+ 1.94ns 1.10ns .055ns 1 .84ns
+ Approaching S ig n i f ic a n c e  
ns N ons ign if ican t S u b te s t  A. Weed C l a s s i f i c a t i o n
S u b te s t  B. Weed I d e n t i f i c a t i o n
Sub tes t  C. Cul tu ra l  and Mechanical Weed Control
Sub tes t  D. Chemical Weed Control
S u b te s t  E. Herbic ide  Sprayer
Su b te s t  F. Sprayer C a l ib r a t io n
Su b te s t  G. Herbic ide  Safe ty  and Recommendations
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was 21.20 as compared to  15.32 f o r  Treatment I ,
The high t o t a l  mean gain f o r  the  two t re a tm en ts  i n d ic a te d  t h a t  
both were e f f e c t i v e  teach ing  methods, y e t  t h e r e  was no s i g n i f i c a n t  
d i f f e r e n c e  in the  two t r e a tm e n ts .  The mean gains  f o r  Treatments  I 
and TV and f o r  the  seven s u b te s t s  and t o t a l  t e s t  a re  p resen ted  in 
Table  4.
MAJOR HYPOTHESIS FIVE
The f i f t h  major hypothes is  s t a t e s  t h a t  on th e  seven s u b te s t s  
and on th e  t o t a l  t e s t  the  mean gain  w il l  not  d i f f e r  s i g n i f i c a n t l y  between 
Treatment  I I  in which th e  farmers were exposed to  th e  l e c t u r e - d i s c u s s i o n  
method of  i n s t r u c t i o n  in a group by a p ro fe s s io n a l  i n s t r u c t o r  and 
Treatment IV in which th e  farmers  were exposed to  the  lea rn in g  module 
i n d iv id u a l ly  under p a ra -p ro fe s s io n a l  su p e rv i s io n .  The mean gains  f o r  
Treatments  I I  and IV and f o r  th e  s u b te s t s  and t o t a l  t e s t  a re  p resented  
in Table  4.
The r e s u l t s  of  th e  a n a ly s i s  of va r iances  as summarized in 
Table 9 reveal a h igh ly  s i g n i f i c a n t  d i f f e r e n c e  in th e  two i n s t r u c t i o n a l  
methods on th e  t o t a l  t e s t  and t h r e e  o f  th e  seven s u b t e s t s .  There fo re ,  
th e  nu l l  hypothesis  was r e j e c t e d .  An examination o f  the  mean gain f o r  
the  two t re a tm en ts  favored Treatment IV, ind iv idua l  use of th e  lea rn in g  
module. There was no s i g n i f i c a n t  d i f f e r e n c e  in th e  gains  made by 
s u b je c t s  on S ub te s ts  A, B, E and G. Farmers in Treatment  I I ,  the  t r a d i ­
t io n a l  o r  l e c t u r e - d i s c u s s i o n  method o f  t e a c h in g ,  made nea r ly  t h e  same 
mean gain on a l l  seven s u b te s t s  whi le  farmers in Treatment IV made much 
h igher  gain on S ub te s ts  C, Cu l tu ra l  and Mechanical Weed Contro l ;
S u b te s t  D, Chemical Weed Contro l ;  and S u b te s t  F, Sprayer  C a l i b r a t i o n .
Table 9: An Analys is  o f  Variance o f  Mean Gain in Score made on P r e - t e s t  and P o s t - t e s t  f o r  
Farmers Exposed to  the  Learning Modules I n d iv id u a l ly  by a P a ra -p ro fe s s io n a l  and Farmers 
Exposed to  t h e  Lec ture -Discuss ion  Method of  I n s t r u c t io n  by a P r o f e s s i o n a l .  Analysis  of  
Variance was conducted on the  Seven Sub tes ts  and th e  Total T e s t .
Sub tes ts
Sources o f  
V ar ia t ion A B C D E F G
Total
Test
Mean
Square 2.44 9.828 246.25 447.74 6.218 95.63 0.2536 3020.116
Standard
Deviat ion 2.46 2.255 5.594 6.077 2.935 3.470 2.638 13.435
F-Ratio 0 .40ns 1 .93ns 7.87** 12.85** 0 .72ns 7.94** 0 .04ns 16.73**
** S i g n i f i c a n t  a t  t h e  .05 level
ns N ons ign if ican t  S u b te s t  A. Weed C l a s s i f i c a t i o n
Su b te s t  B. Weed I d e n t i f i c a t i o n
Su b te s t  C. C u l tu ra l  and Mechanical Weed Control
Sub tes t  D. Chemical Weed Control
Sub tes t  E. Herbic ide  Sprayers
Sub tes t  F. Sprayer  C a l ib r a t i o n
Sub tes t  G. Herbic ide  Safe ty  and Recommendations
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MAJOR HYPOTHESIS 5 IX
The s ix t h  major hypo thes is  s t a t e s  t h a t  on th e  seven s u b te s t s  and 
on th e  t o t a l  t e s t  the  mean gain would not  d i f f e r  s i g n i f i c a n t l y  
between Treatment I I I  in  which th e  farmers were exposed to  the  lea rn in g  
module in a group by p a r a -p ro fe s s io n a l  su p e rv is io n  and Treatment IV in 
which s u b je c t s  were exposed to  th e  l e a rn in g  module i n d iv id u a l ly  
under  p a ra -p ro fe s s io n a l  su p e rv i s io n .  The mean ga ins  fo r  Treatments  
I and I I  and f o r  th e  s u b te s t s  and t o t a l  t e s t  a r e  p resen ted  in 
Table 4.
The r e s u l t s  o f  th e  a n a ly s i s  o f  v a r iances  a r e  summarized in 
Table 10 revea led  a h igh ly  s i g n i f i c a n t  d i f f e r e n c e  f o r  the  t o t a l  t e s t .  
T h e re fo re ,  the  null  hypothes is  was r e j e c t e d .  An examination of  the  
mean gain  f o r  th e  t o t a l  t e s t  favored farmers  in Treatment IV. The 
mean gain f o r  Treatment IV was 21.20 as compared to  6.31 fo r  Treatment 
I I I .  A h igh ly  s i g n i f i c a n t  d i f f e r e n c e  between th e  two t re a tm en ts  was 
found f o r  S ub te s ts  C and D and a s i g n i f i c a n t  d i f f e r e n c e  between the  
two t re a tm e n ts  was found on S u b te s t  A. The mean gain  f o r  S ub te s ts  
A, C, D, E, and G favored Treatment IV. S ub te s t  B - Weed I d e n t i f i c a t i o n  
and S u b te s t  F - Sprayer  C a l i b r a t i o n  favored Treatment  I I I .
I t  was s t a t e d  e a r l i e r  t h a t  t h e  communication l i n k  between farmer  
and p a ra -p ro fe s s io n a l  f a c i l i t a t e d  th e  lea rn in g  process  even when pa ra -  
p ro fe s s io n a l  s used le a rn in g  modules to  d i r e c t  lea rn in g  ex p e r ien ces .  I t  
can be concluded from th e  comparison of  farmers  who were exposed to  the  
modules in groups under p a ra -p ro fe s s io n a l  su p e rv i s io n  and th o se  exposed 
to  the  modules i n d i v i d u a l l y  under p a ra -p ro fe s s io n a l  su p e rv is io n  
lea rned  s k i l l s  such as  sp ray e r  c a l i b r a t i o n  b e t t e r  when they  a re
Table 10: An Analysis  o f  Variance o f  Mean Gain in Scores Made on P r e t e s t  and P o s t t e s t  
f o r  farmers exposed to  the  Learning Modules I n d iv id u a l ly  by P a ra -p ro fe s s io n a l  and 
those  exposed to  th e  Learning Modules in Groups by P a ra -p ro fe s s io n a l  s .  Analysis  of  
Variances was conducted on th e  Seven Subtes ts  and on th e  Total T e s t .
SUBTESTS
A B C D E F G T est
Mean Square 34.63 5.50 659.33 262.15 8.22 20.51 1.935 2037.35
Standard . 
Devia t ion 2.43 2.33 4.67 5.67 3.27 2.81 1.97 12.184
F-Ratio 5.86* 1.02ns 30.20** 8.15** 0 .77ns 2 .59ns 0 .50ns 13.72**
Total
* S ig n i f i c a n t  a t  th e  .05 level  
^ S i g n i f i c a n t  a t  th e  .01 leve l
ns N ons ign if ican t
Sub tes t A.
Subtes t B.
Subtes t C.
Sub.test 0.
S ub tes t E.
Subtes t F.
Subtes t G.
Weed C l a s s i f i c a t i o n
Weed I d e n t i f i c a t i o n
Cul tu ra l  and Mechanical Weed Control
Chemical weed contro l
Herbic ide  Sprayers
Sprayer  C a l ib r a t i o n
Herbic ide  Safe ty  and Recommendation
57
exposed to  modules in  groups,
In Treatment  I I I  n eg a t iv e  mean gains  were made f o r  S u b te s t  A - 
Weed C l a s s i f i c a t i o n  and f o r  S u b te s t  C - C u l tu ra l  and Mechanical 
Weed C on tro l .  These n ega t ive  sco res  a r e  d i f f i c u l t  to  j u s t i f y ,  however, 
they  can b es t  be expla ined  by th e  a t t i t u d e  e x h ib i t e d  by s u b je c t s  
dur ing the  p o s t - t e s t .  Genera l ly  farmers e x h ib i t e d  a degree  o f  
enthusiasm toward the  modules,  y e t  ex h ib i t e d  a n eg a t iv e  a t t i t u d e  toward 
t e s t  when i t  was adm in is te red  by p a r a -p r o f e s s io n a l  s .
Farmers exposed to t h e  modules i n d i v i d u a l l y  with p a ra -p ro fe s s io n a l  
s uperv is ion  e x h ib i te d  a more p o s i t i v e  a t t i t u d e  toward both th e  modules 
and p o s t - t e s t  adm in is te red  a f t e r  being exposed to  th e  modules.
MINOR HYPOTHESIS ONE
The f i r s t  minor hypothes is  s t a t e d  t h a t  age w i l l  have no s i g n i f i c a n t  
e f f e c t  on th e  performance o f  s u b je c t s  nor f o r  th e  t o t a l  t e s t .
The F - r a t i o s  f o r  th e  seven s u b te s t s  and t o t a l  t e s t  i n d i c a t e  t h a t  
age had no s i g n i f i c a n t  e f f e c t  on th e  performance o f  s u b je c t s  in th e  fou r  
Treatments  nor  was t h e r e  a s i g n i f i c a n t  i n t e r a c t i o n  of  age and method o f  
i n s t r u c t i o n .  The F - r a t i o s  f o r  age and the  i n t e r a c t i o n  of  age and 
i n s t r u c t i o n a l  methods a re  p resen ted  in  Table 11.
An examination o f  t h e  mean ga ins  by age groups i n d ic a te d  t h a t  
farmers 30 y ea rs  old  and younger made mean ga ins  o f  18 p o in ts  on th e  
t o t a l  t e s t  while  ages 31 to  60 only  made a mean gain o f  about  5 .50 .  
However, o ld e r  farmers 60 to  65 scored s l i g h t l y  h igher  than  middle 
age fa rm ers .  An examination o f  th e  mean ga ins  by age groups i s  
p resen ted  in Table 12. The v a r i a b i l i t y  in mean scores  by age groups i s
Table 11: F-Ratio for Age, Instructional Method and the Interaction
of Age and Instructional Method
Subtest R-Ratio I n s t r u c t io n a l  Method
R-Ratio
Age
R-Ratio
I n te r a c t io n
Weed C l a s s i f i c a t i o n 3.75* 1 .10ns 0 .74ns
Weed I d e n t i f i c a t i o n 6.32*. 1 .69ns 1.69ns
Cultural  and Mechanical 
Weed Control 4.27** 0.61ns 0 .31ns
Chemical Weed Control 2.56 1.52ns 9.41ns
Herbicide  Sprayers 4.49** 0 .36ns 0 .97ns
Sprayer C a l ib ra t io n 5.93** 0.68ns 1 .30ns
Herbicide Safey and 
Recommendation 0.47 0.73ns 0 .74ns
Total Test 5.19** 1.30ns 0 .49ns
* S ig n i f i c a n t  a t  the  .05 level
* * S ig n i f ican t  a t  the  .01 leve l  
ns Nons ign if ican t
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Table 12: Analysis of Variance Mean Gain in Scores made on Pre and Post-Tests by
Age Group for the Seven Subtests and the Total Test
Age Groups
Subtes ts
25 or  
N = 27
26-30 
N = 15
31-40 
N = 20
41-50 
N = 20
51-60 
N =27.
61-65 
N = 11
Over 65 
N = 28
Mean Dif fe rence
Weed C l a s s i ­
f i c a t i o n 1.111 1.933 0.750 0.600 -0.074 0.182 0.536
Weed I d e n t i ­
f i c a t i o n 1.000 0.533 0.750 1.350 0.481 0.636 1.535
Cultura l  and 
Mechanical 
Weed Control 
Method 2.000 1.400 -0.450 0.250 -0.185 1.818 -0.385
Chemical Weed 
Control 7.407 6.500 3.100 1.700 1.407 4.545 2.182
Herbicide
Sprayers 2.326 3.200 1.945 2.640 1.570 2.254 1.196
Sprayer
C a l ib r a t io n 2.148 2.466 1.900 3.650 2.533 3.727 2.703
Herbic ide  Safety  1.888 2.133 0.600
Total T es t  17.881 18.066 8.5951
* S ig n i f i c a n t  a t  the  .05 level  
* * S ig n i f i c a n t  a t  th e  .01 level
1.000 1.000 1.454 0.603
1.190 6.733 14.618 8.317
o \o
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r e l a t e d  to  farmers  f e l t  needs,  Farmers 60 and o ld e r  a r e . i n  t h e i r  r e t i r e ­
ment age g e n e r a l ly  had a more s e r io u s  a t t i t u d e  toward v eg e tab le  farming 
and depended p r im a r i ly  on th e  farm. A l a r g e  percen tage  o f  th e  younger 
farmers depended on e i t h e r  p a r t - t im e  or  f u l l  t ime employment o f f  the  
farm f o r  a major p o r t ion  o f  th e  family  income and d i d n ' t  demonstra te  the  
i n t e r e s t  t h a t  o ld e r  farmers  demonstra ted.  Farmers 30 y e a r s  and younger 
accepted  th e  program as a cha l len g e  more than  th e  o th e r  groups.
MINOR HYPOTHESIS TWO
The second hypothes is  s t a t e d  t h a t  th e r e  w i l l  be no s i g n i f i c a n t  
d i f f e r e n c e  in  t h e  performance of  s u b je c t s  by sex.
The r e s u l t s  o f  the  a n a ly s i s  o f  va r iances  as  summarized in  
Table 13 i n d i c a t e  t h a t  th e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  in  t h e  
performance o f  s u b je c t s  by sex f o r  t h e  t o t a l  t e s t .  However, t h e r e  was 
a s i g n i f i c a n t  i n t e r a c t i o n  o f  sex and t r e a tm e n t s  f o r  s u b t e s t  F. Table 14 
p re se n t s  a summary o f  th e  mean ga in  by sex w i th in  t r e a t m e n t s . '  The mean 
ga ins  f o r  s u b t e s t  F, Sprayer  C a l i b r a t i o n ,  reveal  a h igher  mean gain f o r  
males in l e a rn in g  modules groups.  Females made h igher  mean ga ins  when 
exposed to  th e  l e a rn in g  modules i n d i v i d u a l l y ,  and lower sco res  when 
exposed to  the  modules in groups.  These r e s u l t s  were only  ob ta ined  
in s u b te s t  F.
Su b te s t  D, Chemical Weed C o n t ro l ,  was s i g n i f i c a n t  a t  th e  .05 level  
f o r  sex.  An examinat ion o f  th e  mean ga ins  by sex in  Table 13 in d ic a te d  
t h a t  th e  s i g n i f i c a n t  F - r a t i o  f o r  sex favored females with a mean gain 
of  5.24 as  compared to  2.18 f o r  males .  Although, the re  was no s i g n i f i c a n t  
d i f f e r e n c e  in  th e  performance o f  s u b je c t s  by sex ,  females made s l i g h t l y  
h igher  mean ga ins  on fo u r  o f  the  seven s u b te s t s  and f o r  th e  t o t a l  t e s t .
Table 13: F-Ratio for Instructional Method Sex and the Interaction of Age
and Instructional Method
Subtes ts
F-Ratio 
I n s t r u c t io n a l  Method
F-Ratio
Sex
F-Ratio
I n t e r a c t i o n
Weed C l a s s i f i c a t i o n 3.26* 0 .14ns 0.39ns
Weed I d e n t i f i c a t i o n 4.79** 0 .04ns 1 .82ns
Cul tu ra l  and Mechanical 
Weed Control 6.31** 0 .07ns 0 .98ns
Chemical Weed Control 2.87ns 3.24* 0.52ns
Herbic ide  Sprayers 5.62** 0 .26ns 2.28ns
Sprayer  C a l ib r a t i o n 9.03** 0 .01ns 3 .5 4 ns
Herbic ide  Safety  and 
Recommendation 0.81ns o . i o ns 1 .32ns
Total Tes t 7.20** 0.42ns 0 .1 3ns
* S i g n i f i c a n t  a t  t h e  .05 leve l  
** S i g n i f i c a n t  a t  th e  .01 leve l  
ns N o n s ig n if ican t
Table 14: Mean Gains in  Scores made on Pre-  and Post  Tes ts  by Sex Within Treatment Groups
Sub tes ts
N A B C D E F G Total
Learning
Module Mai es 32 1,0625 1,7500 2,1312 2.6125 2,3343 3.8969 1,3406 15,1281
Group Females 27 1,5185 0,5555 0.0740 5.9629 3.9111 1,3704 1.6296 15.0222
Learning
Module Males 11 0.8181 0.1818 2.9090 7.2727 1 .9636 2.6364 1.3636 18.1454
Indiv idual Females 5 0.4000 2.0000 5.600 6.8000 0.9600 5.8000 -0.2000 21,3600
T ra d i t io n a l
Method
Males
Females
30
17
0.5666
0.3529
0.5000
-0.1176
0.8666
-1.5294
0.2000
4.1176
1 .7266 
0.4176
1.0333
0.7294
0.4000
1.7058
5.2933
5.6764
Learning
Module Males 12 -1.0833 1.8333 -4.5000 1.3333 0.8000; 5.2500 0.9166 4.5500
Para-
Pro fess iona l Females 5 -1.200 3.2000 -4.000 3.6000 0.2400 5.2000 0.2000 8.2400
Sub tes t  A, Weed C l a s s i f i c a t i o n  S ub te s t  E. Herbic ide  Sprayers
S u b te s t  B. Weed I d e n t i f i c a t i o n  S ub te s t  F. Sprayer  C a l ib r a t i o n
Sub tes t  C. Cu l tu ra l  and Mechanical Weed Control S ub te s t  G. Herbic ide  Sa fe ty  and Recommendations
Sub tes t  D. Chemical Weed Control
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Table 15: Analysis of Variance Mean Gain in Scores made on Pre- and Post
Tests by Sex for the Seven Suhtests and for the Total Test.
Sex Groups
Sub tes ts Male N = 85 Females N = 54
Mean Gain
Weed C l a s s i f i c a t i o n 0.5529 0.8888
Weed I d e n t i f i c a t i o n 1.2470 0.7222
Cul tu ra l  and Mechanical 
Weed Control Methods 0.8494 -0.2963
Chemical Weed Control 2.1835 5.2407
Herb ic ide  Sprayers 1.8552 2.1981
Sprayer  C a l ib r a t i o n 2.9141 1.9333
Herbici.de S a fe ty  & Recommendations 0.0517 1.3518
Total T es t 10.5541 12.0388
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Thege r e s u l t s  a r e  s i m i l a r  to  t h e  r e s u l t s  r e p o r t e d  by Kryspin ( 1 3 ) .  He 
compared th e  performance  o f  male and fem ale  s t u d e n t s  d e a l in g  w i th  modules 
on b eh av io r  o b j e c t i v e s ,  He o b ta in e d  r e s u l t s  which i n d i c a t e d  t h a t
n  .
females  l e a r n e d  s i g n i f i c a n t l y  more from o d u le s  th an  m ales .
MINOR HYPOTHESIS THREE
Minor h y p o th e s i s  t h r e e  s t a t e s  t h a t  e d u c a t io n  l e v e l  w i l l  have 
no e f f e c t  on t h e  performance o f  s u b j e c t s  on t h e  seven s u b t e s t  o r  f o r  t h e  
t o t a l  t e s t .
The F -R a t io  from th e  a n a l y s i s  o f  v a r i a n c e s  in  T a b le  16 r e v e a l s  
a n o n s i g n i f i c a n t  F -R a t io  f o r  t h e  seven s u b t e s t s  and f o r  t h e  t o t a l  t e s t .  
F u r th e r  a n a l y s i s  f o r  p o s s i b l e  i n t e r a c t i o n  o f  e d u c a t io n  and t r e a t m e n t  
i n d i c a t e d  t h a t  no s i g n i f i c a n t  i n t e r a c t i o n  e x i s t e d  in  seven s u b t e s t s  o r  
f o r  t h e  t o t a l  t e s t .  An e v a l u a t i o n  o f  t h e  mean g a in  f o r  t h r e e  d i f f e r e n t  
e d u c a t io n a l  l e v e l s  r e v e a l e d  a s l i g h t l y  h ig h e r  mean ga in  f o r  fa rm ers  
w i th  t h i r t e e n  o r  more y e a r s  o f  formal e d u c a t io n .  However, s i n c e  no 
s i g n i f i c a n t  F -R a t io  was o b t a in e d  f o r  any o f  t h e  s u b t e s t  o r  f o r  t h e  
t o t a l  t e s t ,  i t  was concluded  t h a t  t h e  e d u c a t io n a l  l e v e l s  o f  t h e  fa rm ers  
were so homogeneous t h a t  no s i g n i f i c a n t  d i f f e r e n c e  in  t h e i r  performance 
e x i s t e d .
MINOR HYPOTHESIS FOUR
Minor h y p o th e s i s  f o u r  s t a t e s  t h a t  farm t e n u r e  w i l l  have no 
s i g n i f i c a n t  e f f e c t  on t h e  performance  o f  s u b j e c t s  on any o f  t h e  seven 
s u b t e s t s  and on t h e  t o t a l  t e s t ,  nor  w i l l  t h e r e  be any s i g n i f i c a n t  
i n t e r a c t i o n  between t r e a t m e n t  g roups .
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Table 16: F-Ratio for Education and the Interaction of Education
and Instructional Method
S u b tes t s
F-Ratio
Education
F-Ratio
I n t e r a c t i o n
Weed C l a s s i f i c a t i o n 1 .3 7 ns 0 .3 3 ns
Weed I d e n t i f i c a t i o n 2 . 1 9ns 1 ,0 4 ns
Cultu ra l  and Mechanical 
Weed Control 0 .9 6 ns 1 .6 8 ns
Chemical Weed Control 0 .0 4 ns 0 . 3 0 nS
Herbic ide  Sprayers 1 .6 9 ns i . i o ns
Sprayer  C a l ib r a t i o n 1 .6 5 ns 1 .20nS
Herbic ide  Safe ty  and 
Recommendations 0 .6 4 ns 0 . 6 2 ns
Total Tes t 0*17ns 0 .6 7 ns
ns Nonsignificant
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Table  17: A na lys is  o f  Var iance  f o r  Mean Gain in Scores  Made on
P re -  and Post  T e s t s  by Educat iona l  Group and F Value f o r  
Education and th e  I n t e r a c t i o n  o f  Method by Education
Educat ional Group
S u b te s t s
6 y e a r s  o r  
l e s s  
N = 55
7 to  12 
y e a r s  
N = 86
13 y e a r s  or  
more 
N = 7
Mean Gain
Weed C l a s s i f i c a t i o n 0.3818 0.9186 0.1428
Weed I d e n t i f i c a t i o n 0.8182 0.9883 1.4282
C u l tu ra l  and Mechanical 
Weed Control Method 1.1673 0.0116 1.4285
Chemical Weed Control 2.7018 4.0581 6.0000
H erb ic ide  Sprayers 1.4890 2.3500 2.7428
Sprayer  C a l i b r a t i o n 2.9582 2.3069 4.2857
H erb ic ide  S a fe ty  and 
Recommendations 1.2890 1.1744 0.4286
Total 10.8054 11.8081 16.4571
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The r e s u l t s  o f  t h e  a n a l y s i s  o f  v a r i a n c e s  as  summarized in  Tab le  18 
agreed  w i th  t h e  n u l l  h y p o t h e s i s ,  t h e  F -R a t io  f o r  farm t e n u r e  and th e  
i n t e r a c t i o n  o f  farm t e n u r e  and t r e a t m e n t s  i n d i c a t e d  t h a t  farm t e n u r e  
had no s i g n i f i c a n t  e f f e c t  on t h e  performance o f  t h e  s u b j e c t s  nor  was t h e r e  
a s i g n i f i c a n t  i n t e r a c t i o n  w i t h i n  t r e a t m e n t  groups on any of  t h e  seven 
s u b t e s t s  nor  f o r  t h e  t o t a l  t e s t .  The mean ga in  f o r  a l l  groups  was 12, 
e x cep t  f o r  f a rm ers  w i th  more than  30 y e a r s  o f  t e n u r e .  Farmers w i th  
more than  30 y e a r s  o f  t e n u r e  made s l i g h t l y  lower  mean s c o re s  than  
younger  t e n u re d  f a rm e r s .  A summary o f  th e  mean g a in s  by e d u c a t io n a l  
group i s  p rov ided  in  Tab le  19.
In 1971, Bradford  (75) compared f a r m e r s '  knowledge o f  f o r e s t r y  
c o n cep ts  w i th  t h e  a d o p t io n  o f  f o r e s t r y  p r a c t i c e s .  He found t h a t  
fa rm ers  w i th  l e s s  t e n u r e  a l s o  made h ig h e r  s c o r e s .
MINOR HYPOTHESIS FIVE
Minor h y p o th e s i s  f i v e  s t a t e s  t h a t  p r i o r  use  o f  h e r b i c i d e s  w i l l  have 
no s i g n i f i c a n t  e f f e c t  on the  performance  o f  s u b j e c t s  on t h e  p re  and p o s t  
t e s t  o r  any o f  t h e  seven s u b t e s t s  nor  f o r  t h e  t o t a l  t e s t .
The F -Ra t io  from t h e  A n a ly s i s  o f  v a r i a n c e  used to  t e s t  t h i s
h y p o th e s i s  i s  p r e se n te d  in  Table  20. P r i o r  use  o f  h e r b i c i d e s  had no
s i g n i f i c a n t  e f f e c t  on th e  performance o f  s u b j e c t s  on any o f  t h e  s u b t e s t s  
o r  f o r  t h e  t o t a l  t e s t .  One hundred twenty  t h r e e  s u b j e c t s  responded to  
t h e  q u e s t i o n s  o r  p r i o r  use  o f  h e r b i c i d e s .  F i f t y  e i g h t  s a id  t h ey  had 
n o t  used h e r b i c i d e s .  A summary o f  t h e  mean ga in  f o r  fa rm ers  w i th  o r
w i th o u t  p r i o r  use  of h e r b i c i d e s  i s  p rov ided  in  Table  20.
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Table 18: F-Ratio for Farm Tenure and the Interaction of Farm Tenure,
and Instructional Method for the Seven Subtests and the Total Test
S u b tes t s
R-Ratio 
Farm Tenure
R-Ratio
I n t e r a c t i o n
Weed C l a s s i f i c a t i o n 1.368ns ,3319ns
Weed I d e n t i f i c a t i o n 2.187ns 1 ,042ns
Cul tu ra l  and Mechanical 
Weed Control
.95ns 1.68ns
Chemical Weed Control ,04ns ,30ns
Herbic ide  Sprayers 1 .60ns 1 .10nS
Sprayer  C a l ib r a t i o n 1 .65ns 1 .20ns
Hebercide Sa fe ty  and 
Recommendations 0 .64ns 0 .62nS
Total Tes t 0 .1 7ns 0 .6 7 ns
ns Nonsignificant
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Table 19: Analysis of Variance for Mean Gain in Scores Made on Pre-
and Post Tests by Farm Tenure for the Seven Subtests and Total Test
Tenure
S ub te s ts
5 y r s .  o r  
l e s s  
N = 82
6 to  12 
yea rs  
N = 22
15 to  25 
yea rs  
N * 22
Over 30 
yea rs  
N = 22
Mean Gain
Weed C l a s s i f i c a t i o n 0.8536 1.3636 0.0454 0.0000
Weed I d e n t i f i c a t i o n 0.6463 1.3636 1.0454 1.7727
Cul tu ra l  and 
Mechanical Weed 
Control Method 1.2560 0.3273 -0.7273 -0.8636
Chemical Weed Control 3.4878 3.5272 4.3636 3.6363
Herbic ide  Sprayers 1.7829 1.8182 2.8091 2.5091
Sprayer  C a l ib r a t io n 2.3780 3.6682 3.8364 1 .4091
Herbic ide  S a fe ty  and 
Recommendations 1 .6707 0.2682 0.8182 0.6363
Total Test 12.0756 12.1090 12.1090 9.1000
Table 20: Analysis  of  Variance fo r  Mean Gain in Scores made on P re -  and P o s t - t e s t s  by Farmers 
who had p r io r  use o f  Herbicide and F Value fo r  use of  Herbicides  and Method X Herbicide f o r  
th e  Seven Sub tes ts  and Total Test
! Use of  Herbicides 
Yes No 
N = 58 N = 65 
Mean Gain
F
Use of Herbicides
F
I.M.X. Herbic ide
Weed C l a s s i f i c a t i o n 0.8793 0.6923 0.02ns 0.94nS
Weed I d e n t i f i c a t i o n 1.2586 0.7846 0.00ns 0.42nS
Cultura l  and Mechanical 
Weed Control Methods 0.4139 0.3261 0 .18ns 0 .72ns
Chemical Weed Control 3.4310 3.2553 0 .22ns 0 .10ns
Herbicide  Sprayers 1.9120 2.3153 0.95ns 0.55nS
Sprayer C a l ib r a t io n 2.8103 2.3092 0.01ns 1 .05ns
Herbic ide Safety 0.6551 1.3984 1.18ns 0 .52nS
Total Test 11.3603 11.0815 0 .69ns 0.27ns
ns - Nons ign if ican t
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MINOR HYPOTHESIS SIX
Minor h y p o th e s i s  s i x  s t a t e s  t h a t  farm s i z e  w i l l  have no s i g n i f i c a n t  
e f f e c t  on t h e  performance o f  s u b j e c t s  w i th in  i n s t r u c t i o n a l  groups  on 
t h e  seven s u b t e s t s  and on t h e  o v e r a l l  t e s t  nor  w i l l  t h e r e  be a 
s i g n i f i c a n t  i n t e r a c t i o n  between farm s i z e  and t r e a t m e n t  g roup .  The 
r e s u l t s  o f  t h e  a n a l y s i s  o f  v a r i a n c e s  a r e  p rov ided  in. T a b le  21. The 
F -Ra t io  f o r  farm s i z e  and t h e  i n t e r a c t i o n  o f  farm s i z e  and 
i n s t r u c t i o n a l  method i n d i c a t e s  t h a t  farm s i z e  had no e f f e c t  on 
t h e  performance o f  s u b j e c t s  on t h e  seven s u b t e s t s  nor  on th e  t o t a l  
t e s t .  The i n t e r a c t i o n  o f  farm s i z e  and i n s t r u c t i o n a l  method was no t  
s i g n i f i c a n t  f o r  t h e  t o t a l  t e s t .  However, s u b t e s t  A, Weed C l a s s i f i c a 1- 
t ion.,was s i g n i f i c a n t  a t  t h e  .05 l e v e l  w i th  a F -Ra t io  o f  3 .8 3 .  An 
exam ina t ion  o f  t h e  mean g a in  by s i z e  o f  v e g e t a b l e  farm w i th in  
t r e a t m e n t s  i n d i c a t e d  t h a t  an i n v e r s e  r e l a t i o n  e x i s t e d  between 
i n s t r u c t i o n a l  groups  and farm s i z e .  In a l l  module g roup-  f a rm ers  
producing  l e s s  than  f i v e  a c r e s  had t h e  h i g h e s t  mean g a in  w h i le  
fa rm ers  in  t h e  t r a d i t i o n a l  groups  producing  more th an  s i x  a c r e s  o f  
v e g e t a b l e s  made a h ig h e r  mean g a in .  A summary o f  t h e  s u b t e s t  means 
a r e  p rov ided  in  Table  21. No l o g i c a l  r e a so n  cou ld  be a s c e r t a i n e d  
f o r  t h e  r e sp o n se  o f  fa rm ers  i n  s u b t e s t  A. The performance  o f  fa rm ers  
on o t h e r  s u b t e s t s  f a i l e d  to  fo l lo w  t h i s  p a t t e r n .  A summary o f  t h e  mean 
ga in  made by fa rm ers  w i th in  t r e a t m e n t s  i s  p rov ided  in  T a b le  22.
Table 21: Analysis  o f  Variance f o r  Mean Gain in  Scores made on Pre and Post  Tests  by Size 
of  Vegetable  Farm and F-Ratio f o r  Vegetable Acreage and the  I n t e r a c t i o n  o f  Vegetable  Acreage 
and I n s t r u c t io n a l  Method f o r  th e  Seven S ub te s ts  and th e  Total  Test
Size  of  Vegetable Farm 
5 ac re s  or  l e s s  6 ac re s  o r  more 
N = 90 N = 48
F-Ratio
Vegetable
Acreage
F-Ratio  
Vegetable  Acreage 
X.I.M.
Mean Gain
Weed C l a s s i f i c a t i o n 0.7000 0.6551 0 .39ns 3.83*
Weed I d e n t i f i c a t i o n 0.9888 0.87.93 0 .26ns 0 .82ns
C ul tu re  and Mechanical 
Weed Control Method 0,0133 1.2759 1.60ns 0 .72ns
Chemical Weed Control 4.0400 3.0344 0 .06ns 1 .05ns
Herbicide Sprayers 2.3622 1.5620 0 .04nS 0.61ns
Sprayer  C a l ib r a t io n 3.0233 2.0517 2.16ns 0 .34ns
Herbicide Safe ty  and 
Recommendations 1.0211 1.4310 2 .06nS 0 .39ns
Total  T e s t 12.1488 10.8896 0 .2 2 ns 0 .45nS
ns N ons ign if ican t
Table  22: Mean Gains in  Score Made on P re -  and Post T es ts  by Farm S ize  Within Treatment
Method o f  
I n s t r u c t io n N A B C D E F G
Total
T es t
Learning Module 
Group (5 a c re s  or  
l e s s ) 49 1.5510 1.0204 0.6367 4.8385 3.2959 2.8714 1.3857 15,5897
{6 ac re s  o r  more) 14 0.3571 1.2143 3.2857 2.1428 2.3143 2.3571 2.3571 14.3857
Learning Module 
( I n d i v i d u a l )
(5 ac re s  o r  l e s s ) 10 1.3000 0.6000 5.2000 7.3000 2.1600 1.0000 1.0000 22.0600
(6 ac re s  o r  more) 7 0.4285 2.0000 3.4285 8.8571 1.5428 1.1428 1.1428 19.9714
T ra d i t io n a l  Method 
(5 ac re s  o r  l e s s ) 21 -0.3809 0.6190 -1 .5238 0.9524 1.2333 0.7619 0,7619 3.1571
(6 ac re s  or  more) 27 1.1851 0.0370 1.2592 2.4444 1.777 1.0370 1.0370 7.6592
Learning Module 
( P a r a - P r o f e s s i o n a l ) 
(5 ac re s  o r  l e s s 10 -1,8000 2.0000 -5.0000 3.4000 0.3600 -0.2000 -0.2000 4,2600
(6 ac re s  o r  more) 10 -0.2000 1.9000 -3.0000 1.8000 1.5600 1.4000 1.4000 8.3600
IMPLICATIONS
In view o f  t h e  r e s u l t s  o f  t h i s  s t u d y ,  t h e  fo l lo w in g  i m p l i c a t i o n s  
a r e  p r e s e n te d ;
1, The use  o f  l e a r n i n g  modules r e s u l t e d  in  an i n c r e a s e  in  
fa rm ers  knowledge and u n d e r s ta n d in g  o f  weed c o n t r o l  t ech n o lo g y .  
T h e r e f o r e ,  l e a r n i n g  modules ap pear  to  be an e f f e c t i v e  method o f  
communicating modern tech n o lo g y  to  low income v e g e t a b l e  f a rm e r s .
2 ,  Farmers who were exposed t o  t h e  modules made h ig h e r  s c o re s  
on th e  p o s t - t e s t  th an  f a rm ers  in t h e  t r a d i t i o n a l  c l a s s e s .  G e n e r a l ly ,  
fa rm ers  in  t h e  module groups viewed t h e  modules as  a c h a l l e n g e
and e x h i b i t e d  a more p o s i t i v e  a t t i t u d e  toward t h e  modules.  T h e r e f o r e ,  
t h e  u se  o f  l e a r n i n g  modules to  t e a c h  h o r t i c u l t u r a l  t e ch n o lo g y  to  
low-income v e g e t a b l e  f a rm ers  may p ro v id e  s p e c i a l i s t s ,  a g e n t s ,  and 
p a r a - p r o f e s s i o n a l s  an e f f e c t i v e  a l t e r n a t i v e  t o  t r a d i t i o n a l  t e a c h in g  
methods,
3, The modules appeared  to  be f l e x i b l e  such t h a t  th ey  can be 
e f f e c t i v e l y  adopted  f o r  i n d i v i d u a l  o r  group l e a r n i n g  s i t u a t i o n s .
4 ,  The l e a r n i n g  modules a s  developed  by th e  r e s e a r c h e r  
appear  to  be an e f f e c t i v e  means f o r  v e g e t a b l e  s p e c i a l i s t s  to  
p rov ide  l e a r n i n g  e x p e r ie n c e s  w i th o u t  t h e  p re sen ce  o f  t h e  
s p e c i a l i s t ,
5, The r e s u l t s  o b t a in e d  from use  o f  t h e  modules by p a r a -  
p r o f e s s i o n a l  s i n d i c a t e  t h a t  t h e y  can be an e f f e c t i v e  t e a c h in g  to o l  
f o r  p a r a - p r o f e s s i o n a l s  in  making home v i s i t s  t o  t r a i n  f a rm ers  as 
wel l  a s  p ro v id in g  t r a i n i n g  programs f o r  small g roups .
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6, The r e s u l t s ,  o b t a in e d  by p a r a - p r o f e s s i o n a l s  a f t e r  making 
in d i v i d u a l  appo in tm ents  w i th  fa rm ers  to  p a r t i c i p a t e  in  t h e  weed 
c o n t r o l  program i n d i c a t e s  t h a t  t h e  l e a r n i n g  module can be an 
e f f e c t i v e  so u rc e  o f  i n fo rm a t io n  f o r  p a r t - t i m e  v e g e t a b l e  fa rm ers  
who f in d  i t  d i f f i c u l t  t o  a t t e n d  t r a i n i n g  m ee t ings  because  o f  
working h o u r s ,
RECOMMENDATION
From the  r e s u l t s  obta ined  in t h i s  s tu d y ,  the  au thor  
proposes the  fo llowing recommendations:
1. Since very l i t t l e  r e se a r ch  has been conducted on lea rn in g  
modules developed f o r  small v eg e tab le  fa rm ers ,  th e  r e s e a r c h e r  
recommends t h a t  f u r t h e r  s tu d i e s  be conducted t h a t  w i l l  c o n t r ib u t e  
to  and confirm o r  c o r ro b o ra te  r e s u l t s  o f  e x i s t i n g  s tu d i e s .
2. Tn developing modules fo r  f u t u r e  study with  small fa rm ers ,  
c o n s id e ra t io n  should be given to  reducing the  amount of  in form at ion  
presen ted  in each module,
3. W ri te rs  developing new modules should g ive  c a re fu l  
c o n s id e ra t io n  to  developing modules t h a t  take  i n to  account  the  
c h a r a c t e r i s t i c s  of  th e  farmers f o r  which th e  program i s  in tended .
4. Future  s tu d i e s  with p a r a -p r o f e s s io n a l s  should i n v e s t i g a t e  
the  r e l a t i o n s h i p  between p a r a - p r o f e s s i o n a l s  1 knowledge and th e  ac tua l  
performance of  th e  farmers ,
5. When conducting f u t u r e  s tu d i e s  r e s e a r c h e r s  should c ons ide r  
using l a r g e r  sample s i z e s  and develop a system t h a t  would in su re  
equal sample s i z e s ,
6. A c o s t  a n a l y s i s  s tudy should  be conducted to  determine
the  d i f f e r e n c e  in the  o pe ra t ion  o f  a module vs .  t r a d i t i o n a l  teach ing  
methods f o r  county ex tens ion  agen ts  and /o r  p a r a -p ro fe s s io n a l  s .
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SUMMARY AND CONCLUSION
This s tudy sought to  compare th e  performance o f  small vege tab le  
farmers  t r a i n e d  by th e  t r a d i t i o n a l  l e c t u r e - d i s c u s s i o n  method of  
t each ing  weed con tro l  p r a c t i c e s  with farmers t r a in e d  by le a rn in g  
modules and to  s tudy var ious  ways of  using the  l e a rn in g  modules.
The minor o b j e c t i v e  o f  the  s tudy  was to  e v a lu a te  th e  d i f f e r e n c e s ,  
i f  any,  in lea rn in g  in formation  presented by a l e a rn in g  module by 
farmers  w ith  d i f f e r e n t  a g es ,  educa t iona l  l e v e l s ,  farm s i z e s ,  farm 
te n u re ,  p r i o r  use of  h e rb ic id e s  and sexes .
The s tudy  began dur ing the  summer o f  1978 and was completed 
dur ing  the  l a t t e r  p a r t  o f  th e  f a l l  o f  1979. I t  was d iv ided  in to  
two s t a g e s ,  a developmental s ta g e  which was conducted dur ing the  
l a t e  sumner o f  1978 and sp r in g  of 1979, and th e  t e s t i n g  s ta g e  which 
was conducted in l a t e  summer and f a l l  o f  1979.
The s u b je c t s  p a r t i c i p a t i n g  in the  study were small veg e tab le  
farmers in S t .  Landry P a r ish  in Lo u is ian a ,  and Copiah, J e f f e r s o n  
Davis ,  and Simpson Counties  in M is s i s s i p p i .  These vege tab le  farmers 
were p a r t i c i p a t i n g  in  small farmer  t r a i n i n g  programs funded by CETA. . 
The farmers  who p a r t i c i p a t e d  in t h i s  s tudy were s e le c te d  a t  random and 
di,yi;ded in to  fo u r  t rea tm en ts .w h ich  included the  fo l low ing :
Treatment r ,  farmers exposed to  module in groups under p ro fe s s io n a l  
supervision, .
Treatment t l ,  fanners  exposed i;n a group to  t r a d i t i o n a l  l e c t u r e -  
d i sc u s s io n  i n s t r u c t i o n  under p ro fe s s io n a l  s u p e rv i s io n .
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Trea tm ent  I I I ,  fa rm ers  exposed to  module in  groups under  p a r a -  
p r o f e s s i o n a l  s u p e r v i s i o n .
T rea tm en t  TV, fa rm ers  exposed to  t h e  modules i n d i v i d u a l l y  under  
p a r a - p r o f e s s i o n a l  s u p e r v i s i o n ,
A t o t a l  o f  148 small v e g e t a b l e  fa rm ers  p a r t i c i p a t e d  in t h e  
s tu d y ,  58 from S t .  Landry P a r i s h  and 90 in  t h e  t h r e e  c oun ty  a r e a s  in 
M i s s i s s i p p i .
Farmers p a r t i c i p a t i n g  in  t h e  module t r e a tm e n ts  r e c e iv e d  a l l  o f  
th e i . r  i n s t r u c t i o n s  from t h e  l e a r n i n g  modules developed by t h e  
r e s e a r c h e r .  S u b je c t s  in  t h e  t r a d i t i o n a l  t r e a t m e n t  r e c e i v e d  a l l  o f  
t h e i r  i n s t r u c t i o n s  in  l e c t u r e - d i s c u s s i o n  groups u s ing  t r a d i t i o n a l  v i s u a l s .
Program c o n t e n t  f o r  t h e  two groups  c o n s i s t e d  o f  u n i t s  o f  
i n s t r u c t i o n  which emphasized:  (1) t h e  im por tance  o f  weed c o n t r o l  and
weed c l a s s i f i c a t i o n ,  (2) weed i d e n t i f i c a t i o n ,  (3)  c u l t u r a l  weed c o n t r o l  
methods,  (‘4J chemical  weed c o n t r o l ,  (5)  h e r b i c i d e  s p r a y e r s ,  (6)  s p r a y e r  
c a l i b r a t i o n  and L7) h e r b i c i d e  s a f e t y  and recommendat ions .
Data f o r  t h e  s tu d y  was c o l l e c t e d  us ing  p r e -  and p o s t  q u e s t i o n ­
n a i r e s ,  The p r e - t e s t  was a d m in i s t e r e d  j u s t  b e f o r e  fa rm ers  were 
exposed to  t h e  weed c o n t r o l  program, The p o s t - t e s t  was a d m in i s t e r e d  
seven days a f t e r  com ple t ing  t h e  program. Both p r e -  and p o s t - t e s t s  
were graded  and coded f o r  a n a l y s i s .  The fo l lo w in g  r e s u l t s  were 
o b t a i n e d .  The comparison o f  T rea tm en ts  I ,  I I I ,  and IV t h e  l e a r n i n g  
module t r e a t m e n t s  and T rea tm en t  I I  t h e  t r a d i t i o n a l  t e a c h i n g  method 
r e s u l t e d  in  a h i g h ly  s i g n i f i c a n t  d i f f e r e n c e  in  f a v o r  o f  t h e  l e a r n i n g
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modules t r e a t m e n t s .  Farmers in  t h e  module t r e a t m e n t s  made 
s i g n i f i c a n t l y  h ig h e r  mean g a in s  than  t h e  t r a d i t i o n a l  t r e a t m e n t  on a l l  
seven s u b t e s t s  o f  t h e  weed c o n t r o l  program and f o r  t h e  t o t a l  t e s t .
A comparison o f  o t h e r  module groups i n d i c a t e d  t h a t  fa rm ers  exposed to  
t h e  l e a r n i n g  modules in groups  under  p r o f e s s i o n a l  s u p e r v i s io n  p e r ­
formed s i g n i f i c a n t l y  b e t t e r  than  fa rm ers  exposed to  t h e  l e a r n i n g  
modules in  groups under  p a r a - p r o f e s s i o n a l  s u p e r v i s i o n .  A compar ison 
o f  fa rm e rs  exposed to  t h e  modules i n d i v i d u a l l y  w i th  t h o s e  in  groups 
under  p a r a - p r o f e s s i o n a l  s u p e r v i s i o n  i n d i c a t e d  t h a t  fa rm ers  exposed to  
t h e  module i n d i v i d u a l l y  performed s i g n i f i c a n t l y  b e t t e r  than  a l l  o t h e r  
module t r e a t m e n t s ,
Based upon t h e  r e s u l t s  p r e v i o u s l y  d i s c u s s e d ,  t h e  i n t e r a c t i o n  
o f  sex  and t r e a t m e n t  group and farm s i z e  and t r e a t m e n t  group had very  
l i t t l e  b e a r in g  on th e  r e l a t i v e  e f f e c t  o f  t h e  f o u r  i n s t r u c t i o n a l  methods.  
The i n t e r a c t i o n  o f  sex and i n s t r u c t i o n a l  method and farm s i z e  and 
i n s t r u c t i o n a l  method were t r u e  on o n ly  one s u b t e s t .  S u b t e s t  E,
Sprayer  C a l i b r a t i o n ,  was t h e  s i t e  o f  i n t e r a c t i o n  f o r  sex w h i l e  
S u b t e s t  A, Weed C l a s s i f i c a t i o n ,  was t h e  s i t e  o f  i n t e r a c t i o n  f o r  farm 
s i z e .  The i n t e r a c t i o n  o f  i n s t r u c t i o n a l  method by sex was s i g n i ­
f i c a n t  o n ly  f o r  S u b t e s t  F, I t  had no e f f e c t  on t h e  outcome o f  th e  
t o t a l  t e s t .  The F - r a t i o  f o r  i n s t r u c t i o n a l  method by sex i n t e r a c t i o n  
f o r  t h e  t o t a l  t e s t  was o n ly  0 .4 2 ,  The F - r a t i o  f o r  t h e  i n t e r a c t i o n  o f  
i n s t r u c t i o n a l  method by farm s i z e  was s i g n i f i c a n t  o n ly  f o r  S u b t e s t  A.
No o t h e r  s u b t e s t  approached s i g n i f i c a n c e .  The F - r a t i o  f o r  t h e  t o t a l  
t e s t  was n o n - s i g n i f i c a n t ,  o n ly  0 .4 5 .  I t  was , t h e r e f o r e ,  concluded  t h a t
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t h e  i n t e r a c t i o n  o f  t h e  two f a c t o r s  d i s c u s s e d  above had l i t t l e  i f  any 
b e a r in g  on t h e  r e l a t i v e  e f f e c t s  o f  t h e  i n s t r u c t i o n a l  methods.
The f i r s t  major  comparison o f  l e a r n i n g  modules and t r a d i t i o n a l  
t e a c h in g  produced a h ig h ly  s i g n i f i c a n t  d i f f e r e n c e  in  f a v o r  o f  t h e  
l e a r n i n g  modules.  Subsequent  h y p o th e s i s  sough t  to  compare v a r io u s  
uses  o f  l e a r n i n g  modules f o r  p o s s i b l e  uses  w i th  small v e g e t a b l e  
f a rm e r s .  In t h i s  s tu d y  i t  was concluded  t h a t  fa rm ers  exposed to  t h e  
modules i n d i v i d u a l l y  under  t h e  s u p e r v i s io n  o f  p a r a - p r o f e s s i o n a l s  were 
s u p e r i o r  t o  a l l  o t h e r  methods.  Group exposure  to  t h e  modules under 
p r o f e s s i o n a l  s u p e r v i s io n  was a l s o  very  e f f e c t i v e ,  y e t  somewhat 
i n f e r i o r  to  i n d iv id u a l  ex p o su re .  Farmers exposed to  t h e  l e a r n i n g  
mqdules in  groups under  p a r a - p r o f e s s i o n a l  s u p e r v i s io n  made lower 
mean ga in  than  t h e  o t h e r  module g roups .  However, even t h e  module 
group under  p a r a - p r o f e s s i o n a l  s u p e r v i s io n  was s t i l l  s i g n i f i c a n t l y  
more e f f e c t i v e  than  t h e  t r a d i t i o n a l  methods.
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APPENDIX A 
LEARNING MODULES
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MODULE I
THE IMPORTANCE OF WEED CONTROL
1. General O b j e c t i v e :
Farmers w il l  become more p r o f i c i e n t ,  in the  knowledge and under­
s tand ing  of  th e  importance of  weed con t ro l  and weed c l a s s i f i c a t i o n .
2. S p e c i f ic  O b j e c t i v e :
Farmers w il l  demonstra te  t h e i r  unders tand ing  o f  the  importance o f  
weed contro l  by g iv ing  a c o r r e c t  response to  each o f  th e  ten 
q ues t ions  a t  th e  end of  th e  module.
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1. PICTURE OF PLANTS.
2. SOIL EROSION
3 .  ORGANIC MATTER IN SOIL
4.  WEED IN FIELD
5. NUTRIENT, WATER, LIGHT
6. 5 BILLION DOLLARS
7. 12 BILLION DOLLARS
8 .  ONE-HALF
9. GROFT ON CARROT WEED CONTROL
EFFECTS OF WEEDS ON 
CARROT YIELD
All  p l a n t s  haye some u s e fu l  purpose  
in  n a t u r e .  They may add a b i t  o f  
n a t u r a l  c o l o r  to  t h e  l a n d sc a p e .
They may p re v e n t  s o i l  from being 
washed away in  heavy r a i n .
When p l a n t s  d i e  th ey  add r i c h  
o rg a n ic  m a t t e r  to  t h e  s o i l .
A p l a n t  becomes a weed when i t  
beg ins  to  compete o r  i n t e r f e r  
w i th  our  a t t e m p t  to  grow c r o p s .
Weeds become an ex p en s iv e  n u i sa n c e  
when c o n s i d e r a t i o n  i s  g iven  to  th e  
amount o f  n u t r i e n t s ,  w a te r  and 
l i g h t  they  t a k e  away from c r o p s .
The l o s t  due to  weed i s  t h e  
l a r g e s t  s i n g l e  c o s t  to  a l l  p e s t  
c o n t r o l  in  c ro p  p ro d u c t io n .  Each 
y e a r  fa rm ers  l o o s e  more than  5 
b i l l i o n  d o l l a r s  because  of  weeds.
The t o t a l  c o s t  to  a g r i c u l t u r e  as  a 
r e s u l t  o f  b e s t  i s  s l i g h t l y  over  
12 b i l l i o n  d o l l a r s .  Of t h i s  amount,  
t h e  annual  c o s t  r e s u l t i n g  from p l a n t  
d i s e a s e  i s  abou t  27%, i n s e c t s  28%, 
nemotodes 3% and weeds 42%, 
a lm os t  one h a l f  o f  t h e  c o s t .
About h a l f  o f  t h e  c o s t  o f  weed 
c o n t r o l  i s  due to  d e c rease d  y i e l d .  
Losses  due to  weeds in v e g e t a b l e  
c rops  can e a s i l y  mean t h e  d i f f e r ­
ence between succ e ss  and f a i l u r e .
Severa l  s t u d i e s  has been conducted  
to  de te rm in e  t h e  e f f e c t s  o f  
weed on t h e  y i e l d  o f  v e g e t a b l e s .
In one s tudy  f i e l d s  o f  c a r r o t s  
was a l lowed to  grow w i th  100% weed 
c o n t r o l . 85% weed c o n t r o l  and
50% weed c o n t r o l .
In t h e  f i e l d  where 100% weed 
c o n t r o l  was o b ta in e d  th e  t o t a l  
r e t u r n  was $1000. Where 85% weed 
c o n t r o l  was o b ta in e d  t h e  r e t u r n s
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11. WEED IDENTIFICATION
12, MAN IDENTIFYING WEEDS
13. STUDYING MANUAL ON WEED 
IDENTIFICATION
14. LIFE CYCLE
15, ANNUAL BIENNIAL PERENNIAL
16, ANNUALS
17, CHI'CKWEED
were reduced  to  $220. And where 
on ly  50% weed c o n t r o l  was 
o b ta in e d  t h e  t o t a l  r e t u r n  was 
reduced t o  j u s t  $91,
T h e r e f o r e ,  in  v e g e t a b l e  p ro d u c t io n  
i t  i s  im p o ss ib le  to  produce a 
good crop  w i th o u t  good weed 
c o n t r o l .
S u c ce s s fu l  weed c o n t r o l  r e q u i r e s  
a p o s i t i v e  i d e n t i f i c a t i o n  o f  weeds 
and u n d e r s t a n d in g  o f  t h e i r  l i v e  
h i s t o r y ,  because  weeds t h a t  l i v e  
f o r  on ly  one y e a r  maybe c o n t r o l l e d  
by one p r a c t i c e  w h i l e  t h o se  t h a t  
l i v e  f o r  a number o f  y e a r s  r e q u i r e  
an e n t i r e l y  d i f f e r e n t  type  o f  
c o n t r o l  p r a c t i c e .
A thorough  knowledge o f  when and 
how weeds grow and rep roduce  w i l l  
h e lp  us d e c id e  on what method o f  
c o n t r o l  t o  u s e .  No one can be 
expec ted  to  know every  weed by 
name, t h e r e f o r e ,  i t  i s  n e c e s s a r y  
t o  group weeds i n t o  t h o s e  '  
c a t e g o r i e s  t h a t  a r e  a l i k e  in  
some way.
The f i r s t  s t e p  in  any weed c o n t r o l  
program i s  t h e  r e c o g n i t i o n  o f  
weeds and t h e i r  l i f e  c y c l e .
A l i f e  c y c l e  i s  t h e  t im e  r e q u i r e d  
f o r  a p l a n t  t o  grow from a s e e d ,  
produce f lo w er  and seed then  d i e .
P l a n t s  a r e  d iv id e d  i n t o  t h r e e  
c l a s s e s  a c c o rd in g  to  t h e  ty p e  o f  
l i f e c y c l e :  a n n u a l ,  b i e n n i a l ,
and p e r e n n i a l .
F i r s t ,  a r e  t h e  a n n u a l s .  These p l a n t s  
a r e  c a l l e d  annual  p l a n t s  because  
th e y  com ple te  t h e i r  l i f e  c y c l e  in 
one y e a r .
The chickweed i s  a good example o f  an 
annual  p l a n t .
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18. YEAR CYCLE
19. WINTER ANNUALS AND 
SUMMER ANNUALS
20. GIANT RAGWEED
21. LIFE CYCLE SUMMER ANNUALS
22. WINTER ANNUALS
23. THE SOW THISTLE
24. CONTROL OF ANNUAL WEEDS
25. DACTHAL
26. BIENNIAL
I t  s .p rou ts ,  p roduces  s e e d ,  and d i e s  
in  oen y e a r .
Annual weeds begin  t h e i r  l i f e  
c y c l e  a t  two d i f f e r e n t  - imes  o f  t h e  
y e a r  and a r e  d iv id e d  i n t o  two groups 
-  -  summer an n u a ls  and w i n t e r  
a n n u a l s .
The G ian t  Ragweed i s  an example o f  
t h e  summer a n n u a l .
I t  s p r o u t s  in  e a r l y  s p r i n g  when 
t h e  s o i l  i s  warm, produces f lo w e rs  
d u r in g  th e  summer, s e t s  seeds  in 
t h e  f a l l ,  and d i e s  in e a r l y  w i n t e r .  
The seeds  spend t h e  w i n t e r  in  t h e  
s o i l ,  and s t a r t  t h e  c y c l e  over  
when t h e  s p r i n g  a r r i v e s .  T h e r e f o r e ,  
we c a l l  them summer a n n u a l s .
Winter  a n n u a ls  u s u a l l y  s p ro u t s  in  
t h e  f a l l  d u r in g  t h e  cool season  and 
make much o f  t h e i r  growth dur ing  
th e  w i n t e r .  They f lo w er  in  t h e  
s p r i n g ,  s e t  seeds  and d i e  in  
e a r l y  summer.
The sow t h i s t l e  i s a N  example o f  
a w i n t e r  a n n u a l .
In c o n t r o l l i n g  annual weeds,  th e  
major  o b j e c t i v e  i s  t o  p r e v e n t  t h e  
weed from competing w i th  c rop  and 
to  p r e v e n t  them from going to  seed .
In v e g e t a b l e  c r o p s ,  annual weed maybe 
c o n t r o l l e d  w i th  chem ica ls  such as 
Dacthal  o r  w i th  t i l l a g e .  However, 
any method o f  weed c o n t r o l  t h a t  
w i l l  p r e v e n t  them from going to  
seed i s  e f f e c t i v e .  The b e s t  c o n t r o l  
method i s  one t h a t  w i l l  k i l l  them 
w hi le  they  a r e  g e rm in a t in g  o r  as 
soon a f t e r  g e rm in a t in g  as  p o s s i b l e .
A second group o f  weeds i s  t h e  
b i e n n i a l s .  B ie n n ia l s  r e q u i r e  two 
y e a r s  t o  com pel te  t h e i r  l i f e  c y c l e .
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27, FIRST YEAR BIENNIAL
28. SECOND YEAR BIENNIAL
29. PLANT BEFORE AND DURING 
SEEDING
30, PERENNIAL
31, DANDELION
-32, RHIZOMES 
STOLONS 
TUBERS
33, PERENNIAL-SIMPLE, 
CREEPING, BULB
34, SIMPLE PERENNIAL
35, CREEPING PERENNIAL 
SEED RHIZOMES 
STOLONS
36, RHIZOMES
The f i r s t  y e a r  they  come up and 
grow but  produce n.o f r u i t .
During th e  second y e a r ,  the  
b ie n n ia l  f lo w e r s ,  produces seeds 
and d i e s .
B ienn ia l  weed can be c o n t r o l l e d  
anytime b e fo re  they produce seed s .  
However, they  a r e  b e s t  c o n t r o l l e d  
w hi le  they  a r e  ge rm ina t ing  or  
as  soon a f t e r  ge rm ina t ing  as  
p o s s i b l e .
P e renn ia l  weeds make up a t h i r d  
group. P e renn ia l  weeds l i v e  fo r  
more than two y e a r s .  They o f te n  
lo o se  t h e i r  leav es  in  w in te r  
and d i e  back to  t h e i r  main stem 
o r  to  th e  ground and then  put  ou t  
new f o la g e  in t h e  s p r in g .
A good example o f  a pe ren n ia l  weed 
i s  th e  d a n d e l io n .
Annuals and b i e n n i a l s  grow only 
from see d s ,  but  p e r e n n ia l s  may 
grow from seeds  o r  from rh izomes,  
s to lo n s  and t u b e r s .
P e r e n n ia l s  f a l l  i n to  t h r e e  
subgroups: Simple p e r e n n i a l s ,
c reep ing  p e r a n n i a l s ,  and bulbous 
p e r e n n i a l s .
Simple p e r e n n ia l s  sp read  by seed 
o n ly ,  bu t  i f  t h e  p l a n t ' s  r o o t s  a r e  
broken in to  p ieces  each p iece  can 
produce a n o th e r  p l a n t .
A second subgroup i s  c a l l e d  c reep in g  
p e r e n n i a l s ,  t h e s e  p e r e n n ia l s  
spread  by s eed ,  rhizomes and 
s t o l o n s .
For example, rhizomes a r e  f l e s h  
stem found under s o i l  s u r f a c e  
t h a t  a r e  capab le  o f  sp ro u t in g  
new p l a n t s .
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37. STOLONS
38. BULBOUS PERENNIALS 
REPRODUCED BY BULBS 
BULBLETS SEEDS
39. SEED
40. NUTGRASS
41. SIGNAL GRASS
42,  ROUND-UP
43,  WEED CLASSIFICATION
44,  GRASSES AND BROADLEAF
45, CHARACTERISTICS
46,  ROOTS OF GRASSES
These c r e e p in g  p e r e n n i a l s  may a l s o  
sp read  by above ground stems c a l l e d  
s t o l o n s .
The t h i r d  subgroup i s  t h e  bulbous 
p e r e n n i a l s .  Bulbous p e r e n n i a l s  
r ep ro d u ce  by b u lb s ,  b u l b l e t s  and 
s e e d s .
These p e r e n n i a l s  sp read  by seed .
Bulbs o r  n u t - l i k e  s t r u c t u r e s  which 
form on t h e  r o o t s  o f  some weeds such 
as Nutsedge.
In c o n t r o l l i n g  p e r e n n ia l  weeds,  c a r e  
must be t ak en  to  use  methods t h a t  
w i l l  k i l l  t h e  weed r a t h e r  than  
c u t t i n g  up p i e c e s  o f  r o o t s  and 
s p re a d in g  t h e  weed in  t h e  f i e l d .
Some sha l low  r o o te d  p e r e n n i a l s  
can be c o n t r o l l e d  by t i l l a g e .  The 
r o o t  o f  t h e  p l a n t  i s  cup up and 
p u l l e d  to  t h e  top  o f  t h e  s o i l  
s u r f a c e  where i t  d i e s  a s  a r e s u l t  
o f  d ry in g  o u t .  A good example o f  
t h i s  ty p e  o f  p e r e n n ia l  i s  t h e  
s ig n a l  g r a s s .
P e re n n ia l  weeds can b e s t  be 
c o n t r o l l e d  w i th  a good h e r b i c i d e  
t h a t  w i l l  k i l l  t h e  r o o t s  as 
wel l  as  t h e  top  o f  th e  p l a n t .
Such as  round-up .
We can a l s o  d i v i d e  weeds i n t o  t h e  
g r a s s e s ,  t h e  broad-1 eaves  and t h e  
s edges .
In v e g e t a b l e  p r o d u c t io n ,  we a r e  
concerned m ain ly  w i th  t h e  g r a s s e s  
and t h e  broad-1 eav es .
They both have d i s t i n c t i v e  
c h a r a c t e r i s t i c s .
The r o o t s  o f  g r a s s e s  a r e  f i b e r o u s  
and form a t h i c k  network o f  r o o t s  
in  th e  s o i l .
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49, FLOWERS OF GRASSES AND 
BROADLEAF
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56. CONTROL METHOD
The b ro a d lea f  weeds have one main 
ro o t  c a l l e d  a tap  ro o t  with 
secondary- r o o t l e t s  a t t a ch ed  to i t .
Grasses have many- s in g l e  s tems,  
Broad leaf  weeds tend to  be branched 
and have the  appearance of  small 
t r e e s .
Grasses have inconspicuous f low ers .  
The f lowers  o f  t h e  broadleaves  
a re  u s u a l ly  b r i g h t  and showy. 
Morning g lo ry  i s  a good 
example o f  a b ro a d lea f  f low er .
I f  we c u t  through the  stems of  
g r a s s e s ,  we f in d  t h a t  the  g rasses  
a re  u su a l ly  hollow stems. When the  
stems o f  broadleaves  a r e  c u t ,  i t  
i s  d iscovered  t h a t  th e  stems a re  
sol id .
The nodes of t h e  g ra sses  a re  
j o i n t e d  and t h i s  i s  where the  
leaves  a r i s e .
The nodes of  broadleaves  d i f f e r .  
Both branches and leaves  o r i g i n a t e  
from nodes.
When g ra s s e s  germ ina te ,  the  t r u e  
leaves  emerge from the ground 
f i r s t .
In c o n t r a s t , .w h e n  b ro ad lea f  
p la n t s  sp ro u t ,  t h e i r  seed leaves  
emerge f i r s t .  True leaves  appear 
somewhat l a t e .
We've lea rned  th e  l i f e  cy c le  and 
growth h a b i t s  o f  weeds (Annuals,  
B i e n n ia l s ,  and P e ren n ia l s )  and 
know th e  s t a g e  o f  growth when they 
a re  b e s t  c o n t r o l l e d .
For annual and b ienn ia l  weeds as 
well as  simple p e r e n n i a l s ,  almost 
any method i s  s a t i s f a c t o r y  before  
th e  p l a n t  produces seeds .  However, 
th e  b e s t  con tro l  method i s  one 
t h a t  w i l l  k i l l  th e  weed while  i t  
i s  germinating  or  as  soon a f t e r  as 
p o s s ib le .
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57, NUTS -  BULBS
STOLONS -  RHIZOMES
58. WEED CONTROL METHOD
Other  types  of p e r e n n ia l s  s.uch as 
n u t s ,  b u lb s ,  s to lo n s  and rhizomes, 
r e q u i r e  spec ia l  methods o f  c o n t r o l .
The exac t  method to  use f o r  a 
p a r t i c u l a r  weed problem w il l  
depend on many f a c t o r s .  But now 
we a r e  concerned only with  the  bas ic  
o f  weeds and weed c o n t r o l .
59. REVIEW Now t h a t  we have d iscussed  weed 
c l a s s i f i c a t i o n ,  l e t ' s  pause and 
b r i e f l y  review what we have 
d i scu s sed .
FIRST F i r s t ,  L is ten  to the  q u es t io n s .
Respond to  the  ques t ion  by answering t r u e  or  f a l s e  next to  th e  a p p ro p r i ­
a t e  number under Sec t ion  I on t h e  answer sh ee t  given you a t  the  
beginning of  th e  program.
REVIEW I
1. A PLANT BECOMES A WEED WHEN IT BEGINS TO COMPETE OR INTERFER WITH 
THE CROPS WE ARE GROWING FOR HOME OR MARKET.
TRUE FALSE
2. THE LARGEST SINGLE COST FOR PEST CONTROL IN CROP PRODUCTION IS WEED 
CONTROL, BUT WITHOUT CONTROL, WEEDS GREATLY REDUCE CROP YIELD.
TRUE ' FALSE
3, WEEDS COMPETE FOR NUTRIENTS, FERTILIZER, WATER, AND LIGHT WITH THE 
CROPS WE GROW.
TRUE FALSE
4. CULTIVATION IS ONE OF THE BEST METHODS OF CONTROLLING PERENNIAL WEEDS. 
TRUE FALSE
5. THE LIFE CYCLE OF A WEED IS THE TIME REQUIRED FOR IT TO GERMINATE, 
GROW, PRODUCE SEED AND DIE.
TRUE FALSE
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6. PLANTS ARE DIVIDED INTO THREE CLASSES ACCORDING TO THEIR LIFE 
CYCLES, THEY ARE ANNUALS, BIENNIALS, PERENNIALS,
___________ TRUE  FALSE
7. ANNUAL PLANTS COMPLETE THEIR LIFE CYCLE IN ONE GROWING SEASON.
THEY ARE DIVIDED INTO TWO GROUPS: SUMMER ANNUALS AND WINTER ANNUALS.
___________ TRUE  FALSE
8 .  ANNUALS AND BIENNIALS GROW FROM SEED BUT PERENNIALS MAY GROW FROM 
SEED, RHIZOMES, STOLONS, TUBERS, BULBS, AND SUCKERS.
TRUE ___________ FALSE
9. IN CONTROLLING PERENNIAL WEEDS, CARE MUST BE TAKEN TO USE METHODS 
THAT KILL THE WEED RATHER THAN THOSE WHICH CUT THE ROOT AND STEMS 
INTO PIECES AND SPREAD THEM IN THE FIELD. THEY CAN BEST BE 
CONTROLLED WITH A GOOD HERBICIDE THAT WILL KILL THE ROOT SYSTEM OF 
THE PLANT AS WELL AS THE TOP.
___________ TRUE  FALSE
10. WHEN BROADLEAF PLANTS COME UP, THEIR SEED LEAVES SPREAD FIRST.
TRUE LEAVES APPEAR WOMEWHAT LATER, BUT WHEN GRASS FIRST COME UP 
THEIR TRUE LEAVES APPEAR FIRST.
TRUE FALSE
KEY TO REVIEW I
1 . True 6. True
2. True 7. True
3, True 8. True
4. F a l s e
* •
9. True
5. True 10. True
I f  you f a i l e d  to  answer  any o f  t h e  q u e s t i o n s  c o r r e c t l y  you should  go back 
and rev iew  S e c t io n  I .  However, i f  a l l  q u e s t i o n s  were answered c o r r e c t l y ,  
you a r e  ready  to  go on t o  S e c t io n  I I .
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MODULE I I  
WEED IDENTIFICATION
1. General  O b je c t iv e :
Farmers w i l l  become more p r o f i c i e n t  in  t h e  knowledge and under ­
s t a n d in g  o f  weed i d e n t i f i c a t i o n .
2. S p e c i f i c  O b je c t iv e :
Farmers w i l l  d e m o n s t ra te  t h e i r  u n d e r s t a n d in g  o f  weeds by 
c o r r e c t l y  i d e n t i f y i n g  te n  common weeds.
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1. CLASSIFICATION OF WEED 
ANNUAL 
BIENNIAL 
PERENNIAL
2. ANNUAL 
SUMMER 
WINTER
3. BIENNIAL
4. PERENNIALS 
SEED
RHIZOMES
STOLON
BULBS
5. GRASSES BROADLEAVES
6. IDENTIFICATION OF WEED 
SPECIES
7. STANDARDIZED COMMON NAME 
COCOGRASS
8. NUTSEDGE
So f a r  we have d i s c u s s e d  weed 
c l a s s i f i c a t i o n .  We have le a rn e d  
t h a t  weeds can be d iv id e d  i n t o  
groups  depending on t h e i r  l i f e  
c y c l e .  They a r e  a n n u a l s ,  
b i e n n i a l s ,  and p e r e n n i a l s .
The an n u a ls  complete  t h e i r  l i f e  
c y c l e  in  one y e a r ,  and a r e  
c l a s s i f i e d  as  e i t h e r  summer or  
w i n t e r  a n n u a l s .
The b i e n n i a l s  complete  t h e i r  l i f e  
c y c l e  in  two y e a r s .  They 
produce seeds  on ly  in  t h e  second 
y e a r .
The p e r e n n i a l s  l i v e  f o r  s e v e ra l  
y e a r s  and can sp read  by seed o r  
by rh izomes,  s t o l o n s  o r  b u l b s .
We have d i s c u s s e d  on ly  t h e  g r a s s e s  
and t h e  b r o a d l e a v e s ,  each o f  which 
has i t s  own c h a r a c t e r i s t i c s .  But 
w i th  a b a s i s  u n d e r s t a n d in g  of  t h e  
ty p es  o f  weeds and th e  p r i n c i p l e s  
o f  c o n t r o l l i n g  them, we a r e  now 
ready  t o  l e a r n  t h e  i d e n t i f i c a t i o n  
o f  p a r t i c u l a r  weed s p e c i e s .
Most weeds have common names such 
as  Cocklebur o r  C ra b g ra s s .  The 
problem with  common names i s  
t h a t  people  in  d i f f e r e n t  p l a c e s  
o f te n  use d i f f e r e n t  names f o r  th e  
same p l a n t .
However, t h e r e  a r e  s t a n d a r i z e d  
common names t h a t  a r e  used by 
most  peop le  and w i l l  avo id  t h e  
c o n fu s io n  t h a t  occurs  w i th  us ing  
names t h a t  a r e  o n ly  common t o  your  
community, f o r  example,  c o c o g r a s s .
The p ro p e r  name f o r  Cocograss  i s  
Nutsedge.
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9. HERBICIDE LABEL
10. PICTURE OF WEED IN FIELD 
WEED CONTROL
11. CARPETWEED
12. REDROOT PIGWEED
Recommendation on h e rb ic id e  
la b e l s  and in r e se a rch  p u b l i c a t i o n s  
g e n e r a l ly  use s ta n d a rd ize d  common 
names. You need to  be ab le  to  
i d e n t i f y  weeds by s tan d a rd iz ed  
common names so you can choose 
the proper  h e r b ic id e  and f in d  
con t ro l  in formation  in 
weed con t ro l  manuals.
L e t ' s  take  a look a t  some common 
weeds t h a t  i n t e r f e r e  with the 
p roduct ion  of  H o r t i c u l t u r e  crops  
in  Louis iana and M is s i s s i p p i .
F i r s t  l e t ' s  look a t  the  broad­
l e a f  annual weed such as the 
carpetweed.
The carpetweed i s  a summer annual 
because i t  germinated in the  
spring  o r  e a r l y  summer, produce 
seeds and d ie  in  e a r l y  f a l l .
The stem of the  carpetweed i s  green 
and smooth. The p l a n t  branches 
along with  the  ground in a l l  
d i r e c t i o n s  to  form a f l a t  mat. The 
leaves  a re  small and to n g u e - l ik e  
wi th f iv e  to  s ix  leaves  a t  each 
j o i n t .  The carpetweed has small 
f lowers  and o range-red  seeds .
This weed i s  found on a lmost  a l l  
c u l t i v a t e d  s o i l .
The r ed ro o t  pigweed i s  a summer 
annual.  Notice t h a t  i t ' s  stem s tands  
e r e c t  and grows as high as s ix  
f e e t  t a l l .  The stems of  the  r e d ­
r o o t  pigweed are  rough t e x tu re d  
and produces many branches .  The 
p la n t s  have r a t h e r  l a r g e  du l l  
green leaves .  The pigweed has 
small green f low ers  lo c a te d  between 
the  upper leaves  and stems. The 
p l a n t  i s  found growing in  c u l t i v a t e d  
f i e l d s ,  b a rnya rds ,  fence rows and 
waste a re a s .
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13. COMMON LAMBSQUARTERS
14. RAGWEED
15. HAIRY GALINSOGA
16. COMMON COCKLEBUR
Common lam b sq u a r t e r s  i s  a summer 
a n n u a l .  The stem i s  e r e c t  w i th  
v e r t i c a l  r i d g e s  o f t e n  w i th  red  
o r  l i g h t  g reen  l i n e s .  The p l a n t  
wi' l l grow one t o  s i x  f e e t  t a l l .
The l e a v e s  a r e  g r a y i s h - g r e e n  w i th  
ragged to o th  shaped edges .  The 
young l e av e s  a r e  u s u a l l y  p o u r in g -  
c o a ted  w h i t e .  The p l a n t  has 
smal l  g reen  f lo w er  w i t h o u t  p e t a l s .  
Common la m b sq u a r t e r s  i s  sp readed  
by s h in y  b la ck  seeds  w i th  gray  
h u l l s .  I t  i s  found in  f i e l d s  where 
most v e g e t a b l e s  a r e  grown.
The ragweed i s  a summer an n u a l .
I t  w i l l  grow one to  s i x  f e e t  t a l l .
The p l a n t  has smooth l e a v e s  t h a t  
a r e  d eep ly  c u t  i n t o  s e v e ra l  t o o t h  
shaped p o r t i o n s .  The f lo w e rs  
a r e  produced in  s l i n d e r  c l u s t e r s  
a t  t h e  t i p  o f  t h e  b ran c h e s .
Ragweeds a r e  found in  a l l  k inds  o f  
c ro p lan d .
Hairy  G a l in soga  i s  a summer an n u a l .  
The p l a n t  has h a i r y  b ranched  
stems t h a t  a r e  4 to  20 inches  t a l l .  
The l e a v e s  a r e  o p p o s i t e  w i th  oval 
shape and a wavery marg in .  This  
p l a n t  produces  small  f lo w ers  w i th  
w h i te  p e t a l s .  This  weed i s  o f t e n  
found growing in  most v e g e t a b l e  
p ro d u c t io n  a r e a s .
The common Cocklebur  i s  a summer 
annual  and i s  one o f  t h e  most 
common weeds in  v e g e t a b l e  p ro d u c t io n .  
I t  has  a s t o u t  to p  r o o t  which 
makes i t  well  ad ap ted  t o  d ro u g h t  
c o n d i t i o n s .  I t  has a woody 
stem t h a t  w i l l  grow from one t o  s i x  
f e e t  t a l l .  The l e a v e s  a r e  a l t e r n a t e d  
on th e  stem. They a r e  a l s o  rough-  
h a i r y  dark  t o  y e l l o w i s h - g r e e n  w i th  
a v a r i a b l e  l e f t  m arg in .  The 
mature  seed  i s  very  hard  and covered  
w i th  hooked s p i n e s .  The c o c k le b e r  
i s  found in  a lm os t  a l l  c u l t i v a t e d  
land  e x c e p t  where c o n t r o l  measures 
have been used .
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17. TALL MORNINGGLORY
18. CYPRESSVINE MORNINGGLORY
19. SUNFLOWER MORNING - 
GLORY
20. WOOLLY CROTON
The Tall  Morningglory i s  an 
annual weed. I t  has a twinning or 
t r a i l i n g  h a i ry  stem. I t ’s leaves  
a re  broad and hea r t - sh ap ed .  The 
f lowers  a re  f u n n e l - l i k e  and they 
a r e  in c l u s t e r s  of  3 to  5. The 
f lowers  a re  red ,  p u rp le ,  b lu e ,  or  
w h i te ,  with brown to  black seeds .
I t  i s  s i m i l i a r  to  the  b ig ro a t  
morning g lo ry ,  but  has l a r g e r  
leaves .
The Cypressvine Morningglory i s  a 
summer annual .  I t  has a twinning 
v ine  with smooth stems.  The 
leaves  a re  d iv ided  and look f e a t h e r ­
l i k e ,  The cypressv ine  morning 
g lo ry  produces s c a r l e t  f lowers  t h a t  
a re  funnel shaped. This weed i s  
found growing in a l l  c u l t i v a t e d  
f i e l d s .  The leaves  on t h i s  
p l a n t  look s im i la r  to  a Cypress.
The Sunflower .Morningglory i s  a 
(T iev ine)  i s  a summer’ a n n u a l . I t  
grows u p r ig h t ,  o r  on the  ground 
rapping around a n y -p lan t  in i t s  
pa th .  The leaves  a re  a t t ach ed  
to  the  p l a n t  by long ha i ry  l e a f  
stems ( p e t i o l e s ) .  Small white  
and blue  f low ers  a r e  c lo s e ly  
crowded between the  leaves  a t  the  
top of the  branches  forming a 
t i g h t  c l u s t e r  on the  end of the 
branch. Sunflower Morningglory 
i s  o f ten  a problem in f i e l d s  where 
vege tab les  a re  grown.
Woolly Croton i s  a summer annual .
The p la n t  w i l l  grow one to  th re e  
f e e t  t a l l .  Notice  the  p l a n t  has 
many .branches with  narrow leav es .  
Both the  stem and leaves  a re  h a i ry  
and g ray ish -g reen  in c o lo r .  The 
f low er  i s  produced in t i g h t  c l u s t e r s  
a t  the  end o f  the branches.
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21. HEMP SESBANIA
22. COMMON PURSLANE
23. FLORIDA PURSLANE
Hemp S esb an ia  i s  a summer a n n u a l .
I t  i s  found growing in  most a r e a s  
o f  th e  s t a t e  where v e g e t a b l e s  
a r e  grown. I t  i s  p a r t i c u l a r l y  
p l e n t i f u l  in c u l t i v a t e d  f i e l d s  w i th  
wet  f e r t i l e  s o i l .  The s tem i s  
green and becomes woody w i th  age .
I t  grows from t h r e e  t o  e i g h t  f e e t  
t a l l .  The l e a v e s  a r e  long bu t  
d iv id e d  i n t o  many small  s e c t i o n s  
g iv in g  t h e  ap p ea ran ce  o f  a f e r n .
The f lo w e rs  a r e  y e l lo w  and d o t t e d  
w i th  p r u p le .  The seed pods a r e  
c y l i n d r i c a l  and look simi l i a r  to  
a bean pod.
Common P u r s l a n e  i s  a sunnier an n u a l .
I t  can be found growing in  most 
c u l t i v a t e d  f i e l d s  where c o n t r o l  
measures  a r e  n o t  used .  Common 
p u r s l a n e  has a very  s u c c u l e n t  
r e d d i sh  stem w i th  many b ra n c h e s .
The l e a v e s  a r e  l i g h t  green  and 
in  c l u s t e r s  on bo th  o f  t h e  main 
stems and b ra n c h e s .  N ot ice  th e  
c o l o r ,  s i z e ,  and shape o f  th e  l e a v e s .  
Common p u r s l a n e  can w i th s t a n d  dry 
c o n d i t i o n s  f o r  an ex tended  p e r io d  
w i th o u t  be ing  damaged. I t  i s  hard 
t o  k i l l .
F l o r i d a  P u r s l a n e  i s  a summer a n n u a l .  
I t  has weak stems w i th  many b ran ch es .  
All b ranches  o f  t h e  p l a n t  grow 
s l a n t e d  upward. The l e a v e s  on th e  
stems grow o p p o s i t e  each o t h e r  on 
th e  s tem. The l e a v e s  a r e  y e l lo w  
to  dark  g reen .  N ot ice  t h e  w h i te  
f lo w e rs  t h a t  a r e  crowded between 
l e a v e s  a t  t h e  end o f  t h e  s tem s .  
F l o r i d a  p u r s l a n e  i s  found e x t e n s i v e l y  
in  a l l  s e c t i o n s  o f  th e  s t a t e  where 
v e g e t a b l e s  a r e  grown. Now t h a t  we 
have l e a r n e d  t h e  b r o a d l e a f  annual  
weeds l e t ' s  t a k e  a look a t  th e  narrow 
l e a f  o r  g r a s s e s .  The f i r s t  i s :
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24. BROADLEAF SIGNAL GRASS
25. CHICKWEED
26. SOWTHISTLE
27. WILD MUSTARD
Broadleaf  s igna l  g ra ss  i s  a summer 
annual .  I t  i s  found growing in 
most f i e l d s  where vege tab le s  a re  
grown. The stems grows upward 
forming an angle a t  the  second or  
t h i r d  j o i n t  (Node).  Roots w i l l  
develop a t  lower j o i n t s  (Nodes).
The l e a f  b lades  a re  r e l a t i v e l y  
s h o r t  b u t  wide and smooth. The 
f lowers  a re  produced on an e longa ted  
shoot  a t  the  apex o f  the  stem.
Signal  g rass  w i l l  grow approximate ly  
two f e e t  t a l l .
The chickweed i s  a w in te r  annual .
I t  i s  found growing in gardens,  
lawns, f i e l d s  and n u r s e r i e s .
The p l a n t  has v igorous  branching 
stems. Most o f  th e  stems grow along 
th e  ground while some branches  grow 
u p r ig h t .  The p l a n t s  may spread o r  
grow f o r  4" to  12". The chickweed 
has very small egg shaped l eav es .
The leaves  a re  smooth with  l i n e s  
o f  h a i r s  on th e  P e t i o l e s  (stem of  
l e a f ) .
The s o w th i s t l e  i s  a w in te r  annual .
The stem i s  smooth with  green or 
purp le  branches .  The leaves  a re  
complete with p r i c k ly  edges t h a t  
appear  to  be sp iney .  The s o w t h i s t l e  
has small yel low f low er  beads on 
numerous branches .  This  p l a n t  i s  
o f ten  found growing in f i e l d s  where 
vege tab les  a re  grown.
The w i ld  mustard i s  a w in te r  annual 
t h a t  i s  o f ten  found growing in  
f i e l d s  where veg e tab le s  a re  grown.
The stems grow u p r ig h t  and branches  . 
out near  the  top .  The lower leaves  
a re  much l a r g e r  than the  upper leaves .  
The f lowers  a re  l o c a te d  on the  end 
of  th e  branches  in  yel low c l u s t e r s .
The leaves  a r e  i r r e g u l a r  and near 
th e  c o lo r  o f  mustards found growing 
in the home garden.
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28. CROWFOOTGRASS
29. LARGE CRABGRASS
30. BARNYARD GRASS
31. GOOSEGRASS
Crowfoo tg rass  i s  a summer an n u a l .
I t  i s  found in  a l l  c u l t i v a t e d  f i e l d s .  
The stem produces  many s p re a d in g  
b ran ch es .  The seeds  a r e  borne on 
t h e  s h o r t  t h i c k  s p ik e s  t h a t  look l i k e  
f i n g e r s .  Crow foo tg rass  can s u rv iv e  
long d ry  p e r io d s  b u t  can be e a s i l y  
c o n t r o l l e d  w i th  good c u l t i v a t i o n  
o r  w i th  c h em ica l s .
Large c r a b g r a s s  i s  a summer a n n u a l .  
The stem grows b o th  on th e  s u r f a c e  
o f  t h e  s o i l  and u p r i g h t .  I t  has  a 
smooth s t o u t  stem t h a t  produces  
r o o t s  a t  t h e  nodes where t h e  stem 
i s  in  c o n t a c t  w i th  t h e  s o i l .  The 
f lo w e rs  and seeds  a r e  borne in  
c l u s t e r s  o f  3 t o  10 f i n g e r l i k e  
s t r u c t u r e s  on a s i n g l e  stem. The 
l e a v e s  o f  c r a b g r a s s  a r e  h a i r y  
'w i t h  long l e a f  s h e a t h s .  C rabgrass  
i s  found everywhere .
Barnyard g r a s s  i s  a summer a n n u a l .
I t  has t h i c k  stems t h a t  grows 2 to  
4 - 1 /2  f e e t  t a l l .  I t  has  smooth 
l e a f  s h e a th s  and b l a d e s .  The seeds  
a r e  green  to  r e d d i s h  p u r p l e ,  w i th  
consq icuous  s h o r t  s t i f f  b r i s t l e .
In t h i s  p i c t u r e  n o t i c e  t h e  seed 
a t  t h e  to p  o f  th e  stem. Barnyard 
g r a s s  i s  found in  a l l  v e g e ta b le  
p r o d u c t io n  a r e a s  o f  th e  s t a t e .
Goosegrass  i s  a smooth stem summer 
annual t h a t  grows a lm os t  f l a t  on 
th e  ground.  However, i t  does n o t  
produce r o o t s  a t  each  j o i n t  l i k e  
c r a b g r a s s .  The l e a v e s  a r e  smooth 
and f o ld e d  n ea r  t h e  stem. The 
seeds  a r e  produced a t  t h e  end o f  t h e  
stem forming a f i n g e r - l i k e  s t r u c t u r e .  
Young g ooseg ras s  i s  o f t e n  confused  
c r a b g r a s s ,  b u t  i t  i s  a d a r k e r  g ree n .  
Goosegrass  i s  a problem in  most 
v e g e t a b l e  p ro d u c t io n  a r e a s .
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32. ANNUAL BLUEGRASS
33. DANDELION
34. BIGROOT MORNING GLORY
35. BERMUDAGRASS
Annual b l u e g r a s s  i s  a w i n t e r  an n u a l .
The stems a r e  f l a t t e n e d  and grow 
up to  s i x  inches  t a l l .  The l e a v e s  
a r e  very  s o f t ,  l i g h t  g reen  and b o a t  
shaped a t  t h e  to p .  Annual b l u e g r a s s  
grows e x t e n s i v e l y  in  f i e l d s  where 
v e g e t a b l e s  a r e  grown in  t h i s  a r e a .
The weeds j u s t  d i s c u s s e d  a r e  a l l  
annual  weeds and w i l l  produce seed 
in  one y e a r  o r  l e s s .  However, th e y  ; 
can e a s i l y  be c o n t r o l l e d  w i th  good 
c u l t i v a t i o n  or  w i th  a recommended 
h e r b i c i d e .  L e t ' s  look now a t  
t h e  b r o a d l e a f  p e r e n n ia l  weeds. They 
look very  much l i k e  b r o a d l e a f  annual 
weeds b u t  l i v e  f o r  t h r e e  o r  more 
y e a r s .  A good example i s  t h e :
The d an d e l io n  i s  a p e r e n n ia l  weed w i th  
t h i c k  f l e s h y  r o o t s ,  b u t  no stem.
The l e a v e s  a r e  s imple  w i th  many lobes  
and th ey  a r e  r o s e t t e  from t h e i r  crown. 
When th e  l e a v e s  a r e  c u t  o r  b roken ,  a 
milky j u i c e  w i l l  run o u t  o f  th e  
broken p o r t i o n  o f  t h e  l e a f .  Dandel ions  
produce y e l lo w  f lo w e rs  t h a t  a r e  borne 
on long ba re  hollow s t a l k s .  Dandel ions  
may be found in a l l  a r e a s  where 
v e g e t a b l e s  a r e  grown.
The b i g r o o t  morning g lo r y  i s  a p e re n ­
n i a l  weed. I t  has a g r e a t l y  e n l a r g e d  
y e l lo w i s h  w h i te  r o o t .  The stems 
a r e  p u r p l i s h .  The lea v e s  a r e  h e a r t -  
shaped w i th  smooth long p e t i o l e s .
T h e ' f l o w e r s  a r e  w hi te  and f u n n e l -  
shaped w i th  p u rp le  c e n t e r .  The 
p l a n t  looks  s i m i l i a r  t o  a sweet 
p o t a t o  v in e .  Now t h a t  we have 
l e a r n e d  t o  i d e n t i f y  t h e  b r o a d l e a f  
p e r e n n i a l s  l e t ' s  look now a t  th e  
p e r e n n ia l  g r a s s e s .
Bermudagrass i s  a p e r e n n ia l  weed.
I t  i s  p ropaga ted  by s e e d ,  s u r f a c e  
c r e e p in g  stems ( s t o l o n s )  and r o o t ­
s to c k s  ( rh iz o m e s ) .  The f lo w ers  
and seeds  a r e  produced u p r i g h t  on 
f i n g e r - l i k e  f lo w e r  c l u s t e r s .  
Bermudagrass i s  found in a l l  a r e a s  
o f  t h e  s t a t e  where v e g e t a b l e s  a r e  
grown. I t  i s  a r e a l  p e s t  to  
c o n t r o l  on farms where chem ica ls  
a r e  n o t  used.
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3 6 .  T0RPED0GRASS
37. JOHNSONGRASS
38. BROOMSEDGE
39. YELLOW NUTSEDGE
Torpedograss  i s  a p e r e n n ia l  weed.
I t  grows up from one to  t h r e e  
f e e t  t a l l .  N o t ice  how i t  grows 
upward from th e  j o i n t  c r e e p in g  
rh izomes.  The l e a v e s  on 
t o r p e d o g ra s s  a r e  f l a t  o r  f o ld e d .
The weed i s  found most abundant  on 
sandy s o i l .
John so n g rass  i s  a p e r e n n ia l  g r a s s .
I t ’ s stem w i l l  grow up t o  s ix  
inches  t a l l .  The nodes on Johnson­
g r a s s  w i l l  produce r o o t s  i f  they  
come in  c o n t a c t  w i th  t h e  s o i l  s u r f a c e .  
John so n g rass  can rep roduce  i t s e l f  
from s e e d ,  p i e c e s  of  stem r o o t s  
o r  from rh izomes .  The lea v e s  o f  
John so n g rass  a r e  smooth and up t o  
15 to  20 in ch es  long .  The stem 
s ta n d s  u p r i g h t  l i k e  sorghum. 
John so n g rass  i s  found growing in 
c u l t i v a t e d  f i e l d s  in  a l l  s e c t i o n s  
o f  t h e  s t a t e .
Broomsedge i s  a p e r e n n ia l  weed.
Each p l a n t  has s e v e ra l  stems 
growing from t h e  base  o f  t h e  
p l a n t .  The l e a v e s  a r e  g reen  t o  
r e d d i s h - p u r p l e  t u r n i n g  t o  v a r io u s  
t i n t s  o f  s t r a w  c o l o r  upon m a t u r i t y .
The seeds  a r e  borne w i th  f i n e  w h i te  
s i l k y  h a i r s .  Brooksedge i s  
u s u a l l y  n o t  a r e a l  ' d i f f i c u l t  weed 
t o  c o n t r o l  bu t  i t  does cause  
problems on a l l  f i e l d s  when th ey  
a r e  be ing  p u t  back i n t o  p ro d u c t io n .
The y e l lo w  nu tsedge  i s  a p e r e n n ia l  
weed t h a t  i s  rep roduced  by s e e d ,  
rhizomes and t u b e r s .  I t  has a 
s l e n d e r  stem t h a t  has t h r e e  an g le s  
and w i l l  grow o n e - h a l f  t o  t h r e e  
f e e t  t a l l .  The lea v e s  a r e  connected  
a t  t h e  base  o f  the  p l a n t  e x c e p t  f o r  
t h e  l e a f - l i k e  b r a c k e t s  a t  t h e  seed 
head.  Yellow nu tsed g e  i s  y e l lo w i s h  
green in  c o l o r  and i t  i s  found 
growing in  most v e g e t a b l e  crop a r e a s  
o f  t h e  s t a t e .
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40. PURPLE NUTSEDGE P u rp le  nu tsedge  i s  a p e r e n n ia l  weed
s i m i l a r  t o  y e l lo w  n u t s e d g e ,  
e x c e p t  t h e  p l a n t s  a r e  s m a l l e r ,
d a r k e r  green w i th  r e d i s h - p u r p l e  seed
heads .  P u rp le  n u tsedge  i s  rep roduced  
by rhizomes r a d i a t i n g ,  from t h e  f i r s t  
p l a n t ,  bu lbs  in  s e r i e s ,  forming 
t u b e r  cha in  o r  seed.
REVIEW - Now we have l e a r n e d  t o  i d e n t i f y  some
o f  t h e  most p o p u la r  weed found
growing in  t h i s  a r e a ,  l e t ' s  pause  
and b r i e f l y  review what we have 
l e a r n e d .
REVIEW I I
1. A. Pigweed 6. A. Broomsedge
B. S o w th i s t l e B. Goosegrass
2. A. Cocklebur 7. A. Bermudagrass
B. Lambsquar ter B. Nutsedge
3. A. Ragweed 8. A.. Smutgrass
B. Wild Mustard B. C rabgrass
4. A. . C ypressv ine  Morning 9. A. Jo h n so n g ras s
Glory B. Barnyard Grass
B. T a l l  Morning Glory
5. A. Nutsedge (Cocograss) 10. A. Annual B lu eg ras s
B. Annual B lueg rass B. Bermuda Grass
KEY TO REVIEW I I
1. A 6. A * •
2. A 7. A
3. A 8. B
4. B 9. A
5. A 10. A
I f  you f a i l e d  t o  i d e n t i f y  any o f  t h e  weeds,  you shou ld  review S e c t io n  I I .  
However, i f  you i d e n t i f i e d  a l l  o f  them c o r r e c t l y ,  you a r e  read  t o  go t o  
S e c t io n  I I I .
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MODULE I I I  
CULTURAL WEED CONTROL METHODS
1. General O b j e c t i v e :
The o b j e c t i v e  o f  t h i s  module i s  f o r  fa rm ers  t o  become knowledgeable
o f  weed c o n t r o l .
2. S p e c i f i c  O b je c t iv e s :
1. Farmers w i l l  l e a r n  t h e  im portance  o f  p r e v e n t in g  th e  sp read  o f  
weeds from f i e l d  t o  f i e l d .
2. Farmers w i l l  l e a r n  t h e  v a lu e  o f  c o n t r o l l i n g  weeds by c u l t u r a l  
methods.
3. Farmers w i l l  l e a r n  t h e  type  o f  equipment used f o r  mechanical  
weed c o n t r o l .
4. Farmers w i l l  a c q u i r e  knowledge o f  b i o l o g i c a l  weed c o n t r o l .
3. Behavior  O b j e c t i v e :
When fa rm ers  have completed t h i s  module t h e y  w i l l  dem o n s t ra te  
t h e i r  knowledge o f  t h e  b a s i c  weed c o n t r o l  methods by g iv in g  a 
c o r r e c t  re sp o n se  t o  t h e  q u e s t io n s  a t  t h e  end o f  th e  module.
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1. PULLING BY HAND
2. WEED CONTROL METHODS
1. PREVENTING THE SPREAD 
OF WEEDS
2. CULTURAL CONTROL
3. MECHANICAL CONTROL
4. BIOLOGICAL CONTROL
5. CHEMICAL CONTROL
3. PREVENTING THE SPREAD 
OF WEEDS
4. IMPURE SEEDS
5. IRRIGATION CHANNEL
6. CULTIVATION CONTAINING WEED 
SEED IN SOIL
Weed con t ro l  i s  as old as A gr i ­
c u l t u r e .  I t  i s  one o f  the  most 
expensive s te p s  in the  crop 
p roduc t ion .  However, with  r e c en t  
advances in weed techno logy ,  we 
q u ick ly  reduce lo s s e s  caused by 
weeds.
There a re  f i v e  methods of  weed 
c o n t r o l :
1. P reven t ing  the  spread of weeds
2. C u l tu ra l  co n t ro l
3. Mechanical con tro l
4. B io log ica l  con tro l
5. Chemical con t ro l
The b e s t  method of  con t ro l  i s  to  
p reven t  weeds from spread ing  in to  
your  f i e l d .
There are  th r e e  a reas  in  which we 
should deal w ith  in our  a t tem pt  
to  reduce th e  spread of weeds. The 
f i r s t  i s  (1) reducing o r  e l im in a t in g  
the use o f  impure seed s ;  impure 
seeds a re  those  t h a t  co n ta in  a 
mixture  o f  o t h e r  weeds.
A second way to  keep weed out  o f  
your f i e l d  i s  to :  (2) e l im in a te  
th e  spread o f  weed seeds through 
i r r i g a t i o n  systems. This i s  very 
d i f f i c u l t  because o f  the  many 
ways weed seeds can e n t e r  the  
i r r i g a t i o n  d i t c h e s .  However, a 
g r e a t  deal can be done to  reduce 
the  spread o f  weed in the  
i r r i g a t i o n  water  by keeping the  banks 
and d i t c h e s  of  i r r i g a t i o n  channels  
f r e e  o f  weeds.
And a t h i r d  way to  p reven t  the 
spread o f  weeds i s  to  keep your 
farm machinery and o th e r  
equipment c lean so t h a t  they  are  
not  spread ing  weeds.
m7. CULTURAL CONTROL METHODS
8. COMPETITIVE CROP
9. CROP GROWING BEFORE WEED
10. VIGOROUS WEED
11. CABBAGE
12. POOR STAND OF CORN
13. SWEET CORN
14. GARLIC
15. CHINESE CABBAGE
Cultu ra l  weed co n t ro l  i s  the  second 
method of  weed c o n t r o l .  There are  
th r e e  comnon used c u l t u r a l  weed 
con tro l  methods:
1. P lan t  com peti t ion
2. Mulching
3. Crop r o t a t i o n
Crop com pet i t ion  i s  one o f  the  
cheapes t  and most usefu l  methods 
o f  weed c o n t r o l .  I t  means using 
the  crop product ion  methods t h a t  
fav o r  crop growth r a t h e r  than 
weed growth.
Such as p la n t in g  e a r l y  before  
c e r t a i n  weeds began to  germinate  
or  p l a n t in g  crops t h a t  w i l l  
smother the  weed.
In crop product ion  weeds a r e  
sometime more success fu l  than the 
crops  because under c e r t a i n  
c o n d i t i o n s ,  the  weeds grow 
f a s t e r  than the  c rop .
Strong germinating seeds w i l l  
g ive  the  crop a v ig o ro u s ,  c lo se  
s tand  which w i l l  g ive  the  crop a 
head s t a r t  on the  weed, making i t  
d i f f i c u l t  f o r  them to  grow.
I f  you use poor seed,  i t  w i l l  
r e s u l t  in a s p o t ty  s ta n d ,  and w i l l  
leave  open a reas  in which the weeds 
w i l l  take over ,  thus  dominating 
the  crop.
Crops such as sweet corn and 
southern  peas are  good com pe t i to rs .
While bulb crops such as g a r l i c  
a r e  poor co m p e t i to rs .
Highly com pet i t ive  crops are  
o f ten  p la n te d  f o r  th e  primary 
purpose of  reducing weed i n f e s t a t i o n .
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16, CROP ROTATION
17. SWEET CORN
18, CABBAGE
19. OKRA
20. CABBAGE
21. MULCH
22. PLASTIC MULCH IN FIELD
23. ADVANTAGES OF MULCH
CONSERVES MOISTURE 
KEEPS SOIL FROM PACKING 
INSURES CLEAN FRUIT 
HASTENS MATURITY 
INCREASES YIELD 
REDUCES DISEASE
24. CLOSE UP OF MULCH ROW
25, MULCH APPLICATOR
T h e r e f o r e ,  c rop  r o t a t i o n  f o r  
t h e  purpose  o f  growing h ig h ly  
c o m p e t i t i v e  c rops  in  weed 
i n f e s t e d  a r e a s  i s  one o f  t h e  
s im p l e s t  and most economical 
means o f  weed c o n t r o l .
A good r o t a t i o n  s c h e d u le  would be 
t o  p l a n t  sweet  corn  du r ing  t h e  
f i r s t  c rop  season .
Then p l a n t  cabbage t h e  second 
season .
P l a n t  a v e g e t a b l e  such as  okra  t h e  
t h i r d  c rop  seaso n .
And back t o  cabbage d u r in g  t h e  
f o u r t h  c ropp ing  season .
Mulch ing . The use  o f  mulch i s  one 
o f  t h e  b e s t  methods o f  weed 
c o n t r o l .  Although mulches a r e  
somewhat more ex p en s iv e  than  o t h e r  
c o n t r o l  methods,  i t  i s  r a p i d l y  
g a in in g  p o p u l a r i t y  because  i t  
p ro v id e s  ad v an tag es  o t h e r  than  
weed c o n t r o l .
There  a r e  many ty p e s  o f  m a t e r i a l s  
used as  a Mulch. However, in 
r e c e n t  y e a r s  f a rm ers  have gone 
a lm o s t  co m p le te ly  to  b lack  p l a s t i c .
There  a r e  s e v e ra l  ad van tages  o f  
b lack  p l a s t i c .  I t
1.  Conserves  m o is tu r e
2.  Keeps s o i l  from packing
3. I n s u r e s  c l e a n  f r u i t
4.  Hastens  m a t u r i t y
5. I n c r e a s e s  y i e l d
6. Reduces d i s e a s e
When us ing  p l a s t i c  mulch, t h e  
e n t i r e  bed i s  covered  w i th  t h e  
m a t e r i a l .
The mulch i s  sp readed  in  t h e  f i e l d  
w i th  a mulch a p p l i c a t o r  which g r e a t l y  
red u ces  t h e  amount o f  l a b o r  t h a t  
would be r e q u i r e d  f o r  hand a p p l i c a t i o n .
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26. ADVANTAGES OF THE MULCH 
APPLICATOR
27.  BEDDED UP SOIL
28.  BED FORMING
29. MULCH BEING APPLIED
30. VEGETABLES PLANTED ON 
PLASTIC MULCH
31. VEGETABLES TRANSPLANTED 
ON PLASTIC MULCH
32. MULCH CROPS 
TOMATORES
p C D p C D
STRAWBERRIES
SQUASH
WATERMELONS
CUCUMBERS
EGG PLANTS
CANTALOUPE
33. MECHANICAL WEED CONTROL
34. PULLING BY HAND
35. SPEAR
36. HOE
There a r e  s e v e ra l  ad v an tag es  o f  a 
mechanical  a p p l i c a t o r :
1. Easy to  use
2. Reduce l a b o r  r e q u i re m e n t
3. Easy to  c o n s t r u c t ,  in  f a c t  
many fa rm ers  make t h e i r  own 
a p p l i c a t o r s
Before  ap p ly in g  th e  mulch you should  
f i r s t  (a )  bed up y our  s o i l ,  then
{b ) f i r m  and shape th e  bed so t h a t  
t h e  p l a s t i c  mulch w i l l  f i t  
f i r m l y .
A f t e r  f i rm in g  th e  b e d s ,  p l a s t i c  mulch 
can be m e c h a n ic s ! ly  a p p l i e d .
At p l a n t i n g  time v e g e t a b l e s  a r e  
seeded or
T r a n s p la n t e d  d i r e c t l y  th rough  th e  
mulch.
Crops u s u a l l y  p l a n t e d  on mulch 
i n c l u d e :  to m a to es ,  p e p p e r s ,  s t r a w ­
b e r r i e s ,  squash ,  cucumbers,  egg 
p l a n t s  and melons.
Mechanical Weed Control  
Mechanical Weed Contro l  methods 
have been e v o lv in g  s i n c e  e a r l y  man 
f i r s t  r e a l i z e d  t h a t  weeds were 
competing w i th  th e  c ro p s  he 
was a t t e m p t in g  to  grow.
The f i r s t  method o f  mechanical  weed 
c o n t r o l  was p u l l i n g  by hand.
A f t e r  th e  hand t e c h n i q u e ,  which i s  
s t i l l  employed to  some e x t e n t  
w i th  most c r o p s ,  comes th e  
s p e a r ,  and th e
I n t r o d u c t i o n  o f  e a r l y  t i l l a g e  method 
r e s u l t i n g  f i n a l l y  in  th e  hoe and
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37. PLOW
38. HOEING GARDEN
39. HOEING
40. IMPLEMENT TILLAGE
41. TRACTOR PLOWING
42. ANNUAL WEED
43. CUTUP PIECES OF STOLONS
44. PICTURE OF BERMUDAGRASS
45. TYPES OF TILLAGE 
IMPLEMENTS
Various forms of plows.
Hoeing i s  a popular  method of 
weed con t ro l  f o r  small gardens and 
f o r  most c u l t i v a t e d  crops grown on 
l im i te d  a r e a s .  I t  i s  the  most 
corrmon and most widely used of a l l  
con t ro l  methods.
However, on most vege tab le  farms, 
hoeing i s  im p rac t ica l  on a la rge  
s c a l e  because o f  high l a b o r  c o s t .
Yet some hoeing w i l l  be necessary  
in  o rd e r  to  co n t ro l  weeds in a rea s  
o f  th e  f i e l d  where o th e r  methods 
have f a i l e d .
Till  age
T i l l a g e  i s  p h y s ic a l ly  breaking up 
the  s o i l  to  d e s t ro y  weeds and to 
p repare  the  seed bed.
The p r in c ip a l  fu n c t io n  of  t i l l a g e  
i s  the  d e s t r u c t i o n  o f  weeds and 
the  r educ t ion  of  weed seeds in the  
s o i l .
T i l l a g e  i s  one of  the  most e f f e c t i v e  
weed con tro l  methods a v a i l a b l e  
f o r  annual weeds. Weeds such as 
common purs lane  and
Wild mustards can be c o n t r o l l e d  
by t h i s  method. However, t i l l a g e  
i s  no t  very e f f e c t i v e  on p e r e n n ia l s .  
In most cases  t i l l a g e  tend to  
cutup p ieces  of  weeds and spread 
them in the  f i e l d .
Some shallow ro o t  p e r e n n ia l s  such 
as bermudagrass may be g r e a t l y  
reduced by plowing.
There a re  severa l  types  of  t i l l a g e  
implements.  A good example o f  some 
popular  t i l l a g e  implements a re :
1. Disk
2. V-Shaped Harrow
3. Rotary Weeder
4. Bedding Disk
5. C u l t i v a to r s
6. S p ike - too th  Harrow.
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46. DISK
47. BEDDING DISK
48. SPIKE TOOTH HARROW
49. GARDEN PLOW
50. CULTIVATORS
51. V-SHAPED HARROW
52. ROTARY WEEDER
D isk in g . The main purpose of  
d i sk in g  i s  t o  d e s t r o y  weeds and to  
loosen th e  s o i l .  Disking should 
be e i t h e r  deep o r  sha llow depending 
on the  weed s p e c i e s  and th e  season 
o f  the  y e a r .  Disking i s  the 
f i r s t  s t e p  in your  weed co n t ro l  
program. When your  f i e l d  i s  
wel l  d isked  you can g r e a t l y  reduce 
your weed problem f o r  th e  c u r r e n t  
y e a r .
The bedding d i sk  can be used to  
bed up th e  s o i l  when p re p a r in g  
to  p l a n t  and to  c o n t ro l  weeds 
in the  middles  and s id e  o f  the  
row when th e  crop i s  growing.
The sp ike  to o th  harrow i s  used to 
smooth and l ev e l  the  s o i l  j u s t  
b e fo re  p l a n t i n g .  I t  w i l l  s t i r  
th e  s o i l  to  th e  depth  o f  s e v e ra l  
in ch e s ,  e a s i l y  d e s t r o y in g  young 
weeds as they  ge rm ina te .  Many 
annual weeds such as the  cuck lebur  
can be k i l l e d  in very  young 
s ta g e s  by harrowing.
C u l t i v a t o r s . There a re  many types  
o f  c u l t i v a t o r s  ranging from the  
small garden t r a c t o r  type  to
The 4 row t r a c t o r  mounted mode.
They may employ s h o v e ls ,  d i sk  o r  
sweeps depending on the  s i t u a t i o n .
One o f  the s im p le s t  and most widely  
used c u l t i v a t o r  in  v eg e tab le  
p roduc t ion  i s  t h e  V-shapped harrow. 
This  harrow i s  e a s i l y  adopted 
to  a v a r i e t y  of  crops  and does a 
good job o f  e s t r o y i n g  young weeds. 
The V-shaped harrow i s  an im por tan t  
and n ecessa ry  p iece  o f  equipment 
f o r  each farm o p e r a t io n .
The r o t a r y  weeder i s  a use fu l  p iece  
o f  c u l t i v a t i n g  equipment  f o r  a l l  
veg e tab le  fa rm ers .  I t  d e s t ro y s  
germ ina t ing  weeds around young 
crops  and break up any c r u s t  
fo rm at ion  t h a t  h in d e r s  crop growth.
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53. BIOLOGICAL CONTROL B i o lo g ic a l  Weed Contro l  
The most e f f e c t i v e  method o f  
c o n t r o l l i n g  weeds i s  one in  which 
t h e i r  n a t u r a l  enemies a r e  s e t  to  
a t t a c k  them. However, th e  problem 
w ith  i n t r o d u c t i o n  and u t i l i z a t i o n  
o f  t h e s e  enemies o f  weeds i s  t h a t  
most noxious  weeds have c l o s e  
r e l a t e d  s p e c i e s  t h a t  a r e  im p o r t a n t  
crop p l a n t s  and th e  i n t r o d u c t i o n  
o f  th e  enemies might  mean th e  
d e s t r u c t i o n  o f  some im p o r t a n t  c rops  
as  w e l l .  T h e r e f o r e ,  b i o l o g i c a l  
c o n t r o l  i s  n o t  an im p o r ta n t  weed 
c o n t r o l  method.
REVIEW We have d i s c u s s e d  f o u r  methods o f  
weed c o n t r o l ;  p r e v e n t in g  th e  
sp read  o f  weeds, c u l t u r a l  c o n t r o l ,  
mechanical  c o n t r o l  and b i o l o g i c a l  
c o n t r o l .  L e t ' s  pause  now and 
b r i e f l y  review what  has been 
d i s c u s s e d .
FIRST L is t e n  t o  t h e  q u e s t i o n s  then  mark 
your  answer  t r u e  o r  f a l s e  n e x t  t o  
t h e  a p p r o p r i a t e  number on the  
answer  s h e e t  g iven  you a t  the  
beg inn ing  o f  t h e  program.
REVIEW I I I
1. THE FOUR IMPORTANT METHODS OF WEED CONTROL ARE: (1)  PREVENTING THE
SPREAD OF WEEDS INTO YOUR FIELD, (2) MECHANICAL CONTROL SUCH AS 
HOEING AND CULTIVATION, (3)  CULTURAL CONTROL SUCH AS CROP ROTATION 
AND MULCHING, AND (4) CHEMICAL WEED CONTROL WITH' HERBICIDES.
TRUE   FALSE
2. THREE IMPORTANT WAYS OF PREVENTING THE SPREAD OF WEEDS ARE:
(1)  ELIMINATING THE USE OF IMPURE SEED (2)  ELEMINATING THE SPREAD 
OF WEEDS THROUGH THE IRRIGATION SYSTEM, (3) REMOVING SOIL AND 
PLANT DEBRIS FROM EQUIPMENT USED IN FARMING SO THAT THEY ARE NOT 
SPREADING WEEDS WHEN GOING FROM FIELD TO FIELD.
TRUE FALSE
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3. CROP COMPETITION IS ONE OF THE CHEAPEST AND MOST USEFUL METHODS OF 
WEED CONTROL. IT MEANS USING PRODUCTION METHODS THAT FAVOR CROP 
GROWTH RATHER THAN WEED GROWTH, SUCH AS GROWING CROPS THAT ARE MORE 
VIGOROUS THAN WEED, TRANSPLANTING THE CROP TO GIVE IT A HEADSTART 
AND SEEDING IMMEDIATELY AFTER THE LAST TILLAGE TO AVOID GIVING THE 
WEEDS A HEADSTART.
TRUE FALSE
4. CROP ROTATION AS A MEANS OF WEED CONTROL IS GROWING TWO OR MORE 
CROPS IN REGULAR SEQUENCE ON THE SAME FIELD SO THAT WEEDS ARE 
DIFFICULT TO CONTROL WITH ONE CROP CAN BE CONTROLLED WITH THE 
OTHER.
TRUE FALSE
5. THE MOST POPULAR MECHANICAL WEED CONTROL METHODS ARE PULLING BY HAND 
AND DESTROYING WEEDS WITH A HOE.
TRUE FALSE
6. THE MOST IMPORTANT OBJECTIVE OF CULTIVATION IS THE DESTRUCTION 
OF WEED AND THE REDUCTION OF WEED SEEDS.
TRUE FALSE
7. CULTIVATION IS ONE OF THE MOST EFFECTIVE WEED CONTROL METHODS FOR 
PERENNIAL WEEDS.
TRUE FALSE
8.  DISKING IS ONE OF THE FIRST AND MOST IMPORTANT STEPS IN YOUR WEED 
CONTROL PROGRAM.
TRUE FALSE
9. THE ROTARY WEEDER IS A VERY IMPORTANT PIECE OF CULTIVATION EQUIPMENT 
FOR DESTROYING YOUNG WEEDS. IT IS ALSO USEFUL FOR INCORPORATING 
HEREBICIDES AND LOOSENING THE SOIL BEFORE PLANTING.
TRUE FALSE ‘
10. BIOLOGICAL WEED CONTROL IS A POPULAR METHOD OF WEED CONTROL BECAUSE 
THE NATURAL ENEMIES OF THE WEED WILL ATTACK AND COMPLETELY DESTROY 
IT.
TRUE FALSE
Now t h a t  you have responded t o  t h e  q u e s t i o n s  l e t ' s  check your  answer
t o  see  how well you have done.
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KEY TO REVIEW I I I
1. True 6. True
2. True 7. F a l s e
3. T r u e . 8. True
4. True 9. True
5. F a l s e 10. F a l s e
I f  you f a i l e d  t o  answer  a l l  o f  t h e  q u e s t i o n s  c o r r e c t l y  you shou ld  go 
back and review S e c t io n  I I I .  However, i f  you have answered a l l  
q u e s t i o n s  c o r r e c t l y  you a r e  r eady  t o  go on t o  S e c t io n  IV.
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MODULE IV 
CHEMICAL WEED CONTROL
1. General Ob.iective::
The o b j e c t i v e s  o f  t h i s  module i s  f o r  farmers  t o  become knowledgeable 
o f ,  and develop an u nders tand ing  o f  Chemical Weed C o n t ro l .
2. S p e c i f i c  O b je c t iv e s :
1. Farmers w i l l  l e a r n  th e  types  o f  h e r b i c i d e s .
2. Farmers w i l l  l e a r n  th e  p roper  t ime t o  app ly  c e r t a i n  h e r b i c i d e s .
3. Farmers w i l l  l e a r n  th e  methods o f  app ly ing  h e r b i c i d e s .
3. Behavior  O b jec t iv e :
When fan n e rs  have completed t h i s  module they  w i l l  dem ons t ra te  
t h e i r  knowledge o f  Chemical Weed Control  by answering c o r r e c t l y  
te n  q u e s t io n s  a t  t h e  end o f  th e  module.
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1. CHEMICAL HEED CONTROL
2. HERBICIDES
3. TYPES OF HERBICIDES
4. CONTACT HERBICIDE
5. CONTACT HERBICIDE 
SELECTIVE 
NON-SELECTIVE
6. SELECTIVE
7. BASAGRAN
8. NON-SELECTIVE
9. PARAQUAT
The use o f  chem ica ls  f o r  weed 
c o n t r o l  has  developed r a p i d l y  in 
th e  p a s t  t w e n t y - f i v e  y e a r s .  In 
some a r e a s ,  f a rm ers  depend a lm o s t ,  
co m p le te ly  on chem ica ls  f o r  
t h e i r  weed c o n t r o l  program. Chem­
i c a l s  a r e  now being  used more and 
more because  th ey  a r e  e f f e c t i v e ,  
economical and g ive  good r e s u l t s  
when used p r o p e r l y .
Chemicals  used to  c o n t r o l  weeds a r e  
c a l l e d  h e r b i c i d e s .
There  a r e  two ty p es  o f  H e rb ic id e s :
A. C on tac t
B. Systemic
Con tac t  H e rb ic id e
C o n tac t  H e rb ic id e s  a r e  u s u a l l y  sp rayed  
on t h e  f o l a g e  o f  the  weed you wish to  
c o n t r o l .  I t  i s  h i g h ly  t o x i c  and 
w i l l  k i l l  o r  damage a lm o s t  a l l  p l a n t s  
s h o r t l y  a f t e r  making c o n t a c t .
C o n tac t  H e rb ic id e s  may be s e l e c t i v e  
o r  n o n - s e l e c t i v e .
S e l e c t i v e  H e rb ic id e  a r e  more t o x i c  
to  some p l a n t s  th an  th ey  a r e  to  
o t h e r s .  I t  w i l l  k i l l  o r  i n j u r y  some 
p l a n t s  on c o n t a c t  w i th o u t  i n j u r i n g  
o t h e r s  growing c l o s e  by.
A good example o f  a s e l e c t i v e  c o n t a c t  
h e r b i c i d e  i s  basagram on lima beans .  
When a p p l i e d  as  a pos temergence  i t  
w i l l  c o n t r o l  weeds such as  th e  
c o c k le b u r  up to  6 i n ch es  h igh .
A n o n - s e l e c t i v e  c o n t a c t  h e r b i c i d e  
w i l l  k i l l  o r  i n j u r y  a l l  p l a n t s  t h a t  
i t  comes in  c o n t a c t  w i th .
A good example o f  a n o n - s e l e c t i v e  
c o n t a c t  h e r b i c i d e  i s  p a r a q u a t .  I t  
w i l l  k i l l  o r  damage any p l a n t  i t  
comes in  c o n t a c t  w i th .
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10. SPRAYING TO SPECIFIC SITE
11. PLANT KILLED BY HERBICIDES
12. SYSTEMIC HERBICIDES
13. SYSTEMIC SELECTIVE 
NON-SELECTIVE
14. EPTAM
15. ROUND-UP
16. TYPES OF HERBICIDES
Some n o n - s e l e c t iv e  c o n tac t  
h e r b i c i d e s ,  can be made s e l e c t i v e  
by d i r e c t i n g  the  spray to  a 
s p e c i f i c  area  avoiding c o n ta c t  with  
th e  crop.
Most c o n ta c t  Herbic ides  w i l l  k i l l  
only the  above ground p a r t  of  the 
p l a n t  and are  e f f e c t i v e  only a g a i n s t  
annual weeds.
Systemic Herbic ides  a re  taken up by 
le a v e s ,  stems an d /o r  r o o ts  of  the  
p l a n t .  I t  i s  then  moved through­
out  th e  p la n t  k i l l i n g  the  roo ts  
as well  as the top o f  the  p l a n t ,  
which make i t  very e f f e c t i v e  on 
perenn ia l  weeds.
Systemic Herbic ides  may be s e l e c t ­
ive or  n o n - s e l e c t iv e .
Eptam i s  an example of a s e l e c t i v e  
systemic h e rb ic id e .  Eptam is  
ap p l ied  to  the  s o i l  and in co rpo ra ted  
before  p l a n t in g .
Round-Up i s  a good example of  a non- 
s e l e c t i v e  systemic h e r b i c id e .  I t  i s  
taken up by th e  p l a n t  and moves to  
a l l  p a r t s  of  the  p la n t  k i l l i n g  the 
roo ts  as well as the  top of  the  
p l a n t .  However, Round-Up i s  only 
recommended f o r  use on f i e l d s  
between croping seasons and not  while  
vege tab les  a re  a c t i v e l y  growing.
Both co n ta c t  and systemic h e rb ic id e s  
w i l l  p lay  an important  r o l l  in 
your weed con t ro l  program. Contact  
h e rb ic id e s  a re  most e f f e c t i v e  on 
annual weeds while  systemic 
h e rb ic id e s  a re  most e f f e c t i v e  on 
perenn ia l  weed.
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17. TIME OF APPLICATION 
PRE-EMERGENCE 
PRE-PLANT 
POST-EMERGENCE
18. PRE-EMERGENCE
19. GERMINATING WEED
20. FIELD PLANTED CUCUMBERS
21. PRE-PLANT
22. INCORPORATION
23. TREFLAN
24. POST-EMERGENCE
25. BASAGRAN
However, i f  any h e r b i c i d e  i s  to  be 
e f f e c t i v e ,  i t  must be a p p l i e d  a t  
t h e  p ro p e r  t im e .  H e rb ic id e s  may 
be a p p l i e d  a t  t h r e e  d i f f e r e n t  
phases  o f  crop growth ;  t h e y  a r e
1. Pre-Emergence
2. P r e - P l a n t
3. Post-Emergence
Pre-Emergence i s  t h e  a p p l i c a t i o n  
o f  a h e r b i c i d e  t o  t h e  s o i l  
s u r f a c e  b e f o r e  t h e  crop o r  weed 
comes up.
I t  may a l s o  be r e f e r r e d  t o  t h e  
a p p l i c a t i o n  a f t e r  t h e  weeds comes 
up,  bu t  b e fo re  t h e  crop comes up.
For example ,  Alanap i s  a p p l i e d  on 
cucumbers a f t e r  th ey  a r e  p l a n t e d  
bu t  b e fo re  t h e y  come up.
P r e - p l a n t  i s  a p p ly in g  t h e  h e r b i c i d e  
t o  t h e  s o i l  b e fo re  t h e  crop  i s  
p l a n t e d .
U su a l ly  h e r b i c i d e s  t h a t  a r e  a p p l i e d  
b e f o re  p l a n t i n g  a r e  i n c o r p o r a t e d  
o r  mixed wel l in t h e  top  1 t o  
1 -1 /2  inches  o f  s o i l .
A good example o f  a p r e - p l a n t  
h e r b i c i d e  i s  T r e f l a n .  T r e f l a n  i s  
a p p l i e d  t o  t h e  s o i l  a f t e r  i t  i s  
bedded up, b u t  b e fo re  p l a n t i n g .
I t  i s  th en  i n c o r p o r a t e d  o r  wel l  mixed 
w i t h i n  t h e  1 t o  1 -1 /2  inch  o f  s o i l .
Post-Emergence i s  th e  a p p l i c a t i o n  
o f  H e rb ic id e s  a f t e r  t h e  crop has 
emerged. I t  may a l s o  r e f e r  t o  t h e  
a p p l i c a t i o n  o f  t h e  h e r b i c i d e  a f t e r  
t h e  crop  and th e  weed has emerged.
An example o f  a pos t-em ergence  
a p p l i c a t i o n  o f  h e r b i c i d e  i s  t h e  use 
o f  Basagran on lima beans .
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26. TIME OF APPLICATION 
PRE-EMERGENCE 
PRE-PLANT 
POST-EMERGENCE
27. HERBICIDE LABEL
28. METHODS OF APPLICATION 
BROADCAST SPRAY 
DIRECTED SPRAY 
SPOT TREATMENT 
SOIL INCORPORATION
29. BROADCAST SPRAY
30. BAND SPRAY
31. SPRAYING BETWEEN ROWS
32. TOMATO FIELD
33. DIRECTED SPRAY
I t  i s  im p o r tan t  t h a t  you know and 
u n d e r s tan d  t h e  t ime each ty p e  of  
h e r b i c i d e  should  be a p p l i e d .  P re ­
p l a n t  i s  b e fo re  p l a n t i n g .  P r e ­
emergence i s  a f t e r  p l a n t i n g  bu t  be­
f o r e  t h e  c rop  comes up and P o s t ­
emergence i s  a f t e r  t h e  crop comes up.
Many h e r b i c i d e s  a r e  a p p l i e d  a t  
d i f f e r e n t  t im e s .  T h e r e f o r e ,  i t  
i s  im p o r t a n t  t h a t  you read  th e  
l a b e l  on each ty p e  o f  h e r b i c i d e  
so t h a t  you can be s u r e  t h a t  i t  i s  
a p p l i e d  a t  t h e  p ro p e r  t im e .
There a r e  s e v e ra l  methods of  a p p ly ­
ing h e r b i c i d e s :
B ro ad cas t  Spray 
D i r e c t e d  Spray 
Spot Trea tm en t  
S o i l  I n c o r p o r a t i o n
B ro ad cas t  Spra.y
B ro ad cas t  Spray r e f e r s  t o  t h e  un iform 
a p p l i c a t i o n  o f  h e r b i c i d e s  o v e r  t h e  
e n t i r e  f i e l d .
Band Spray
Band Spray i s  the  a p p l i c a t i o n  o f  
a h e r b i c i d e  o v e r  a narrow s t r i p  
down th e  c e n t e r  o f  each row o r  i t  
may r e f e r  t o  t h e  s p ra y in g  o f  a narrow 
s t r i p  between rows.
Band Spray i s  commonly used 
between rows e s p e c i a l l y  in  f i e l d s  
where p l a s t i c  mulch i s  used.
In t h i s  f i e l d  band s p ra y  has been 
used t o  c o n t r o l  weed between rows 
o f  tom atoes .
D i r e c t e d  Spray
D i r e c t e d  Spray i s  s p ra y in g  h e r b i ­
c id e  d i r e c t l y  a t  t h e  weeds t o  avoid  
c o n t a c t  w i th  t h e  c r o p .  This  method 
o f t e n  uses  n o n - s e l e c t i v e  h e r b i c i d e  
in  o r d e r  t o  p r e v e n t  crop  damage.
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34. SPOT TREATMENT
35. SOIL INCORPORATION
36. METHOD OF INCORPORATION 
MECHANICAL
RAIN AND IRRIGATION
37. TRACTOR INCORPORATION 
HERBICIDE
38. IRRIGATED FIELD
39. VEGEDEX
40. ALANAP
41. TYPES OF HERBICIDES 
CONTACT HERBICIDE 
SYSTEMIC HERBICIDE
42. TIME OF APPLICATION 
PRE-PLANT 
PRE-EMERGENCE 
POST-EMERGENCE
Spot Trea tm en t
Spot T rea tm ent  w i th  a h e r b i c i d e  
i n v o lv e s  s p ra y in g  in  c e r t a i n  s p o t s  
in  t h e  f i e l d  where weeds a r e  a 
problem and o t h e r  weed c o n t r o l  
methods have f a i l e d .
So i l  I n c o r p o r a t i o n
This  term r e f e r s  to  t h e  mixing o f
h e r b i c i d e s  i n t o  t h e  s o i l  a f t e r
a p p l i c a t i o n .  H e rb ic id e s  a r e
u s u a l l y  i n c o r p o r a t e d  1 t o  2 inches
deep.
H e rb ic id e s  can be i n c o r p o r a t e d  by 
mechanical  means o r  by r a i n  or  
i r r i g a t i o n .
The V-shaped Harrow and r o l l i n g  
c u l t i v a t o r s  a r e  used f o r  mechanical  
i n c o r p o r a t i o n .
There  a r e  some h e r b i c i d e s  t h a t  
r e q u i r e  mechanical  i n c o r p o r a t i o n  
w h i le  o t h e r s  can be i n c o r p o r a t e d  
w i th  r a i n  o r  i r r i g a t i o n .
A h e r b i c i d e  such as  Vegedex r e q u i r e s  
mechanical  i n c o r p o r a t i o n  in  th e  
s o i l ,  y e t  in  o r d e r  to  be e f f e c t i v e  
r a i n  o r  overhead  i r r i g a t i o n  i s  
r e q u i r e d  w i th in  7 t o  10 days a f t e r  
a p p l i c a t i o n .
O ther  h e r b i c i d e s  such as  Alanap on ly  
r e q u i r e  overhead  i r r i g a t i o n  or  
r a i n f a l l  b u t  i t  i s  more e f f e c t i v e  
when i n c o r p o r a t e d  l i g h t l y .
We have d i s c u s s e d  t h e  ty p e s  o f  
h e r b i c i d e s ,  c o n t a c t  h e r b i c i d e  and 
sy s tem ic  h e r b i c i d e  both o f  which 
can be a p p l i e d  as  a s e l e c t i v e  
o r  n o n - s e l e c t i v e  h e r b i c i d e .
We have a l s o  d i s c u s s e d  th e  t ime and 
method o f  a p p l i c a t i o n .  We u n d e r s ta n d  
t h a t  s e v e ra l  methods can be used 
w i th  the  same h e r b i c i d e  depending on 
when i t  i s  a p p l i e d .
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REVIEW L e t ' s  pause now and b r i e f l y
review what we have d i s c u s s e d  
in Sec t ion  IV.
FIRST F i r s t ,  l i s t e n  t o  th e  q u e s t i o n ,
then  mark your  answer t r u e  or 
f a l s e  next  to  t h e  a p p r o p r i a t e  
number under  S e c t io n  IV on th e  answer 
s h e e t  given to  you a t  th e  beginning 
o f  t h e  program.
REVIEW IV
1. CHEMICAL WEED CONTROL IS KILLING WEEDS WITH CHEMICALS EITHER 
BEFORE OR AFTER THEY COME UP.
TRUE FALSE
2. CHEMICALS USED TO CONTROL WEEDS ARE MOST EFFECTIVE WHEN WEEDS ARE 
OLD.
TRUE FALSE
3. A SYSTEMIC HERBICIDE IS TAKEN UP BY THE LEAVES, STEM OR ROOTS OF 
THE PLANT AND WILL MOVE OVER THE ENTIRE PLANT KILLING THE ROOTS 
AS WELL AS THE STEM.
TRUE FALSE
4. HERBICIDES CAN BE APPLIED PRE-PLANT, PRE-EMERGENCE OR 
POST-EMERGENCE TO THE CROP.
TRUE FALSE
5. SOIL INCORPORATION OF A HERBICIDE IS A PROCESS BY WHICH THE 
HERBICIDE IS MIXED INTO THE TOPI TO 2 INCHES OF THE SOIL.
TRUE FALSE
6. TREFLAN IS AN EXAMPLE OF A PRE-PLANT INCORPORATED HERBICIDE.
TRUE FALSE
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7. BROADCAST APPLICATION OF A HERBICIDE MAY REFER TO SPRAYING THE 
HERBICIDE OVER A NARROW STRIP IN THE CENTER OF THE ROW OR IT 
MAY REFER TO SPRAYING HERBICIDE OVER A NARROW STRIP BETWEEN 
ROWS.
 TRUE  FALSE
8. BAND APPLICATION OF A HERBICIDE IS THE UNIFORM APPLICATION 
OF THE HERBICIDE OVER THE ENTIRE FIELD.
___________TRUE  FALSE
9. DIRECTED SPRAY IS SPRAYING THE HERBICIDE DIRECTLY AT THE WEED 
YOU WISH TO CONTROL AND AVOIDING CONTACT WITH THE PLANT.
___________TRUE  FALSE
10. SPOT TREATMENT WITH A HERBICIDE IS SPRAYING IN CERTAIN AREAS IN THE 
FIELD WHERE WEEDS ARE A PROBLEM AND WHERE THE REGULAR WEED 
CONTROL METHODS HAVE FAILED.
___________TRUE  FALSE
Now t h a t  you have responded t o  the q u e s t io n s  l e t ' s  go back check your  
answers to  see j u s t  how well you have done.
KEY TO REVIEW IV
1. TRUE 6. TRUE
2. FALSE 7. FALSE
3. TRUE 3. FALSE
4. TRUE 9. TRUE
5. TRUE 10. TRUE
I f  you have f a i l e d  t o  answer any of  th e  q ues t ions  c o r r e c t l y ,  you should 
go back and review Sect ion  IV. However, i f  you have answered a l l  
q u e s t io n s  c o r r e c t l y  you a r e  ready t o  go on to  Sect ion  V.
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MODULE V 
WEED CONTROL SPRAYERS
1. General O b jec t iv e :
The o b j e c t i v e  o f  t h i s  module i s  t h a t  fa rm ers  a c q u i r e  knowledge 
and u n d e r s ta n d in g  o f  t h e  o p e r a t i o n s  o f  Weed Contro l  S p ra y e r s .
2. S p e c i f i c  O b j e c t i v e s :
1. Farmers w i l l  l e a r n  t h e  ty p es  o f  weed c o n t r o l  s p r a y e r s .
2. Farmers w i l l  l e a r n  t h e  p a r t s  o f  t h e  h e r b i c i d e  s p r a y e r .
3. Farmers w i l l  l e a r n  t h e  ty p es  o f  sp ray  t a n k s .
4. Farmers w i l l  l e a r n  the  ty p es  o f  s p ra y  pumps.
3. Behavior  O b je c t iv e :
When fa rm ers  have completed t h i s  module t h e y  w i l l  d em o n s t ra te  t h e i r  
knowledge o f  weed c o n t r o l  by g i v in g  th e  c o r r e c t  answer  to  th e  
q u e s t i o n  asked a t  t h e  end o f  th e  program.-
128
1. COMMERICAL SPRAYER
2. HOMEMADE SPRAYER
3. LOW PRESSURE
4. PARTS OF THE SPRAYER
1. POWER-SOURCE
2. SPRAY TANK
3. AGITATOR
4. INTAKE FILTER SCREEN
5. PUMP
6. CUT-OFF VALVE
7. PRESSURE REGULATOR
8. PRESSURE GAUGE
9. BYPASS VALVE
5. GASOLINE ENGINE
6.  PTO OF FARM TRACTOR
7. 55 GALLON DRUM SPRAY TANK
There a r e  many ty p e s  o f  h e r b i c i d e  
s p r a y e r s  com m er ica l ly  a v a i l a b l e *  
and i t  i s  im p o r tan t  t h a t  you s e l e c t  
t h e  ty p e  t h a t  i s  most e f f e c t i v e  and 
eco n o m ica l ly  f o r  y ou r  own farm 
o p e r a t i o n .
Many fa rm ers  choose t o  save a l i t t l e  
money on s p ra y e r s  by buying s e p a r a t e  
p a r t s  and making t h e i r  own. Well 
c o n s t r u c t e d  homemade s p r a y e r s  a r e  
more e f f e c t i v e  than  commerical 
s p r a y e r s .
The most common h e r b i c i d e  s p ra y e r s  
a r e  low p r e s s u r e  s p r a y e r s  t h a t  a re  
powered by th e  PTO o f  t h e  farm 
t r a c t o r .
The im p o r ta n t  p a r t s  o f  the  s p r a y e r
a r e ■
1 . Power Source
2. Spray Tank
3. A g i t a t o r
4. I n ta k e  F i l t e r  Screen
5. Pump
6. C u t - o f f  Valve
7. P r e s s u re  Gauge
8. Boom
Power Source -  The power so u rce  f o r  
t h e  h e r b i c i d e  s p ra y e r  may be a s e l f  
c o n ta in e d  g a s o l i n e  en g in e .
Or th e  PTO on the  farm t r a c t o r .
Most s p r a y e r s  a r e  powered by the  
PTO of  t h e  farm t r a c t o r .
Spray Tank
The s p ray  t an k  i s  a c a r r i e r  f o r  t h e  
sp ra y  m a t e r i a l .  The s i z e  tank  
should  be de te rm ined  by th e  s i z e  
o f  th e  f i e l d  t o  be sp rayed  and 
amount o f  l i q u i d  t o  be a p p l i e d  per  
a c r e .  Many f a rm ers  use  a 55 g a l l o n  
drum as  a s p ray  t a n k .  These 
r a p i d l y  c o r ro d e  and may cause  th e  
n o zz le  t o  c lo g .
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8. ALUMINUM SPRAY TANK
9. AGITATORS
10. TYPES OF AGITATORS 
BYPASS AGITATOR 
MECHANICAL AGITATOR
11. AGITATORS
12. BYPASS AGITATOR
13. INTAKE FILTER SCREEN
Aluminum and F i b e r g l a s s  t a n k s  a r e  
much l e s s  s u c e p t i b l e  t o  c o r r o s i o n ,  
bu t  a r e  more e x p e n s iv e .  However, 
some f a r m e r ’s use cheap tan k s  
and r e p l a c e  them every  y e a r .
A g i t a t o r s
A g i t a t o r s  a r e  d e v i s e s  used in  t h e  
sp ray  tank  to  keep t h e  h e r b i c i d e  
wel l  mixed. A g i t a t o r s  a r e  im p o r ta n t  
f o r  a l l  h e r b i c i d e s  bu t  they  a r e  
e s p e c i a l l y  im p o r ta n t  when us ing  
w e t t a b l e  powders o r  u n t a b l e  
em uls ions .
There a r e  s e v e ra l  ty p e s  o f  a g i t a t o r s .  
The two most commonly used ty p es  
a r e :
1. Mechanical A g i t a t o r
2. Bypass A g i t a t o r
The mechanical  a g i t a t o r  c o n s i s t  o f  
a s e r i e s  o f  f an  shaped b la d e s  which 
r o t a t e  on a s h a f t  in  t h e  lower 
p o r t i o n  o f  th e  t a n k .  This  s h a f t  
i s  t u rn e d  by t h e  same power so u rce  
t h a t  t u r n s  th e  pump.
Bypass A g i t a t i o n  o ccu rs  when l i q u i d  
i s  r e t u r n e d  to  t h e  tank  from th e  
bypass l i n e  th rough  the  a g i t a t i o n  
l i n e  a t  high p r e s s u r e ,  th u s  keeping 
t h e  s p ray  m a t e r i a l s  mixed in  th e  
t a n k .
In ta k e  f i l t e r  s c ree n  i s  a s t r a i n e r  
t h a t  w i l l  p r e v e n t  d e b r i s  in t h e  
t a n k  from c lo g g in g  up t h e  pump 
and n o z z l e s .
14. PUMP There a r e  b a s i c a l l y  two ty p e s  o f  
pumps used on h e r b i c i d e  s p r a y e r s .
1. R o l l e r  pumps
2. P i s to n  pumps
In t h i s  s l i d e  we see  t h e  r o l l e r  
pump. I t  o p e r a t e s  d i r e c t l y  from 
th e  PTO o f  your  farm t r a c t o r  and 
i t  i s  t h e  most commonly used pump 
f o r  weed c o n t r o l .
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15. PISTON PUMP
16. LOW PRESSURE PUMP
17. ADVANTAGES OF ROLLER PUMP
1. Low Cost
2. Easy t o  Opera te
3. Low Maintance Cost
P i s t o n  Pump. The P i s t o n  Pump i s  a 
h igh p r e s s u r e  and h igh  volume 
pump. I t  i s  n o t  very  p o p u la r  on 
weed c o n t r o l  s p r a y e r s .
General  purpose  s p r a y e r s  c a p a b le  
o f  use  a t  h igh  p r e s s u r e  o r  low 
p r e s s u r e  u s u a l l y  have p lu n g e r  o r  
p i s t o n  pumps. However, s i n c e  most 
h e r b i c i d e s  a r e  a p p l i e d  a t  low 
p r e s s u r e ,  t h e  low p r e s s u r e  r o l l e r  
pump a r e  most o f t e n  used .
The advan tage  o f  r o l l e r  pumps a r e  
low i n i t i a l  c o s t ,  e a sy  t o  o p e r a t e  
and low m ain tance  c o s t .
18. CONTROL VALVE
19. PRESSURE REGULATOR
20. PRESSURE GAUGE
21. BOOM
22. BOOM ADJUSTMENT
S p ra y e r  Contro l  Valve 
The s p r a y e r  c o n t r o l  va lve  i s  used 
t o  c o n t r o l  th e  r e l e a s e  o f  s p r a y  
s o l u t i o n  to  t h e  n o z z l e s .  I t  shou ld  
be l o c a t e d  on th e  t r a c t o r  in a 
c o n v e n ie n t  p l a c e  f o r  t h e  d r i v e r .
The p r e s s u r e  r e g u l a t o r  i s  used t o  
c o n t r o l  t h e  sp ray  p r e s s u r e  t o  t h e  
boom.
The p r e s s u r e  gauge i s  a m e te r  
used to  i n d i c a t e  t h e  amount o f  
s p ra y  p r e s s u r e  be ing  d i s c h a rg e d  to  
t h e  n o z z l e s .  The b e s t  sp ray  
p r e s s u r e  i s  40-60 PSI.
The Boom
The purpose  o f  t h e  boom i s  t o  
d i s t r i b u t e  t h e  s p ray  t o  t h e  sp ray  
s u r f a c e .  I t  may vary  in  l e n g t h  
depending on t h e  s i z e  o f  
t h e  f i e l d s  t o  be sp ra y e d .  However, 
t h e  most common wid th  i s  12 t o  20 
f e e t  long .
The boom should  be a d j u s t e d  in  
h e i g h t  so t h a t  when a broad c a s t  
sp ray  i s  used sp ray  from a d j a c e n t  
n o z z l e s  w i l l  s l i g h t l y  o v e r l a p  a t  
t h e  top  o f  th e  weeds o r  s o i l  s u r f a c e .
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23. NOZZLE
24. SPRAY DIAGRAM
25. AGITATOR
26. SHUT-OFF VALVE
27. PUMP AND PTO
28. MAIN LINE AND CONTROL VALVE
29. BOOM
30. NOZZLE
Nozzles
The nozz les  co n t ro l  t h e  r a t e  and 
p a t t e r n  o f  sp ray  d i s t r i b u t i o n  to  
th e  spray  s u r f a c e .  Nozzles  come in 
many d i f f e r e n t  shapes  and s i z e s .
The ty p es  used f o r  weed c o n t ro l  
in v e g e ta b le  p ro d u c t io n  w i l l  
be d i s c u s s e d  l a t e r .
To b r i e f l y  review th e  p a r t s  o f  a 
s p r a y e r ,  l e t ' s  t r a c e  th e  pathway 
o f  sp ray  m a t e r i a l s  through t h i s  
diagram o f  a s p r a y e r .  At the  
top o f  the  sp ray  system i s  th e  spray 
t an k .
I n s id e  t h e  tank  we see  a bypass 
a g i t a t o r  which le a d s  from the  
a g i t a t i o n  l i n e .
At th e  bottom o f  t h e  t an k  we f in d  
th e  tank  s h u t - o f f  and main l i n e  
which leads  t o  t h e  s t r a i n e r  and 
from th e  s t r a i n e r  t o  th e  pump.
The pump connects  to  the  PTO o f  
t h e  t r a c t o r .
From the  pump th e  sp ray  m a te r ia l  
i s  fo rced  through t h e  main l i n e  
which leads  through th e  c o n t ro l  
valve  to  th e  A g i t a t i o n  l i n e .  The 
a g i t a t i o n  l i n e  leads  back to  t h e  
bypass  a g i t a t o r  l o c a t e d  i n s i d e  th e  
tan k .  The m a te r ia l  i s  a l s o  fo rced  
through th e  p r e s s u re  gauge.
From the  p r e s s u re  gauge th e  m a te r i a l  
i s  fo rced  to  t h e  sp ray  s u r f a c e .
Excess spray  m a te r ia l  i s  fo rced  
back through t h e * r e l i e f  va lve  
through th e  bypass l i n e  and back 
i n t o  t h e  tank .
The nozz les  c o n t ro l  t h e  r a t e  and 
p a t t e r n  o f  sp ray  d i s t r i b u t i o n .  There 
a r e  many ty p es  o f  n o z z le s .  The 
type  used depends on the  s p e c i f i c  
j o b s .
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REVIEW
FIRST
TRUE OR FALSE
We have d iscussed  the  p a r t s  o f  
th e  h e rb ic id e  s p ray e r  and the 
f u n c t io n  of  each. L e t ' s  pause 
and b r i e f l y  review what has been 
d iscussed .
F i r s t ,  l i s t e n  to  the  ques t ion  and 
then mark your  answer.
True or  f a l s e  next  to  th e  a p p r o p r i a t e  
number under Sec t ion  V on your 
answer sh ee t  given you a t  the  
beginning of  the  program.
REVIEW V
1. THERE ARE MANY TYPES OF HERBICIDE SPRAYERS THAT ARE COMMERCIALLY 
AVAILABLE. SOME FARMERS PURCHASE SEPARATE PARTS AND MAKE THEIR 
OWN SPRAYER, BUT HOMEMADE SPRAYERS ARE USUALLY NOT AS EFFECTIVE 
AS COMMERCIAL SPRAYERS.
TRUE FALSE
2. HERBICIDE SPRAYERS ARE USUALLY LOW PRESSURE SPRAYERS WITH A PUMP 
THAT IS POWERED BY THE PTO OF THE FARM TRACTOR.
TRUE FALSE
3. FIFTY-FIVE GALLON DRUMS ARE SOMETIME USED AS A SPRAY TANK. 
HOWEVER, THEY SHOULD NEVER BE USED BECAUSE DRUMS CORRODE 
RAPIDLY AND WILL CAUSE NOZZLES TO CLOG.
TRUE FALSE
4. THE AGITATOR IN THE SPRAY TANK IS USED TO KEEP THE HERBICIDES 
MIXED WHILE SPRAYING. IT IS IMPORTANT FOR ALL HERBICIDES BUT 
IT IS ESPECIALLY IMPORTANT WHEN USING WETTABLE POWDERS AND 
UNSTABLE EMULSIONS.
TRUE FALSE
5. THE PURPOSE OF THE NOZZLES ARE TO DISTRIBUTE SPRAY TO THE SPRAY 
.SURFACE.
TRUE FALSE
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6. THE INTAKE FILTER SCREEN IS A STRAINER LOCATED BETWEEN THE TANK 
AND THE PUMP. THE FUNCTION OF THE INTSKE FILTER IS TO PREVENT 
DEBRIS IN THE TANK FROM CLOGGING UP THE PUMP AND NOZZLES.
TRUE FALSE
7. THERE ARE BASICALLY TWO TYPES OF PUMPS USED ON HERBICIDE
SPRAYERS, ROLLER PUMP AND PISTON PUMP. THE PISTON PUMP IS MOST 
COMMONLY USED BECAUSE IT IS A HIGH PRESSURE HIGH VOLUME PUMP.
TRUE FALSE
8. THE PRESSURE GAUGE IS A METER USED TO INDICATE THE PRESSURE AT 
WHICH HERBICIDES ARE BEING DISCHARGED. THE BEST SPRAY PRESSURE 
IS ABOUT 120 TO 140 PSI.
TRUE FALSE
9. THE SPRAY BY-PASS LINE ON THE SPRAYER RELIEVES SOME OF THE 
PRESSURE FROM THE CONTROL VALVE. IT LEADS BACK TO THE SPRAY 
TANK UNDER PRESSURE WHERE IT SERVES AS AGITATOR FOR THE MATERIAL 
INSIDE THE TANK.
TRUE FALSE
10. THE CONTROL VALVE OF THE SPRAYER IS USED TO STOP OR START THE FLOW 
SPRAY SOLUTION TO THE NOZZLES. IT SHOULD BE LOCATED ON THE TRACTOR 
IN A CONVENIENT PLACE FOR THE DRIVER.
TRUE FALSE
Now t h a t  you have responded to  t h e  q u e s t i o n s ,  l e t ' s  check y o u r  answer  
t o  see  how well you have done.
KEY TO REVIEW V
1. FALSE 6. TRUE
2. TRUE 7. FALSE
3. FALSE 8. FALSE
4. TRUE 9. FALSE
5. TRUE 10. TRUE
I f  you f a i l e d  t o  answer any o f  t h e  q u e s t io n s  c o r r e c t l y ,  you should  go 
back and review S ec t io n  V. However, i f  you have answered a l l  
q u e s t i o n s  c o r r e c t l y  you a r e  ready  t o  go on to  S e c t io n  VI.
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MODULE VI 
SPRAYER CALIBRATION
1. General O b jec t iv e :
The o b j e c t i v e  o f  t h i s  module i s  f o r  fa rmers  to  a c q u i r e  the  
knowledge and s k i l l s  o f  Sprayer  C a l i b r a t i o n .
2. S p e c i f i c  O b j e c t i v e s :
1. Farmers w i l l  l e a r n  the  importance o f  p roper  s p ra y e r  c a l i b r a t i o n .
2. Farmers w i l l  l e a r n  t h e  s te p s  in s p ra y e r  c a l i b r a t i o n .
3. Farmers w i l l  l e a r n  th e  value  of  a Knapsack Sprayer .
4. Farmers w i l l  l e a r n  th e  s t e p s  used to  c a l i b r a t e  a Knapsack Sprayer .
3. Behavior O b jec t iv e :
When farmers  have completed t h i s  module they  w i l l  be a b le  to
1. Answer q u e s t io n s  a t  the  end o f  the  module c o r r e c t l y .
2. Demonstrate t h e i r  knowledge o f  s p r a y e r  c a l i b r a t i o n  by 
c o r r e c t l y  c a l i b r a t i n g  a Boom and Knapsack Sprayer .
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1. SPRAYER CALIBRATION
2. POOW WEED CONTROL
3. INJURED CROP
4. CORRECT CALIBRATION 
DISCHARGE OR FLOW RATE 
GROUND SPEED 
WIDTH OF APPLICATION
5. CALIBRATION METHODS
6.  CALIBRATION
1. SPEED
2. PRESSURE
3. NOZZLE
7. CHECK NOZZLES
One o f  t h e  most im p o r t a n t  s t e p s  in 
good weed c o n t r o l  i s  a c c u r a t e  
c a l i b r a t i o n  o f  t h e  S p ra y e r .
C a l i b r a t i o n  i s  t h e  p ro c e s s  o f  
a d j u s t i n g  s p r a y e r  so i t  w i l l  pu t  
ou t  t h e  c o r r e c t  amount o f  h e r b i c i d e .
Unless  the  p ro p e r  amount i s  
a p p l i e d ,  poor  weed c o n t r o l  may be 
o b ta in e d  o r
The c rop  may be i n j u r e d  i f  to o  much 
i s  a p p l i e d .
C o r r e c t  c a l i b r a t i o n  depends on t h r e e  
f a c t o r s
1. D ischarge  o r  f low r a t e  o f  m a t e r i a l
2. Ground speed
3. Width o f  a p p l i c a t i o n  boom.
There a r e  many ways t o  c a l i b r a t e  
a s p r a y e r .  The method t h a t  we a re  
abou t  to  d i s c u s s  was s e l e c t e d  f o r  
t h i s  program because  i t  appeared  
to  be t h e  method most commonly used 
by smal l  f a rm e r s .
This  method c o n s i d e r s :
Speed -  You must r each  a c o n s t a n t  
speed when c a l i b r a t i n g  and m a in ta in  
t h a t  speed .
P r e s s u r e  -  The p r e s s u r e  should  only  
be a d j u s t e d  enough t o  pu t  o u t  t h e  
d e s i r e d  amount of  sp ra y .  Once 
th e  s p r a y e r  i s  c a l i b r a t e d  you 
shou ld  m a in ta in  a c o n s t a n t  
p r e s s u r e  s e t t i n g  and n o z z le  s i z e .
. Before c a l i b r a t i n g  make t h e s e  qu ick  
checks :
1. See i f  t h e  n o z z le  s c re e n  and 
o t h e r  r e l a t e d  p a r t s  a re  
c l e a n  and p o s i t i o n e d  a t  th e  
r i g h t  h e i g h t  and sp a c in g .
8. COMPARE NOZZLE SIZE Make s u re  a l l  n o z z le s  a r e  t h e  same 
s i z e .
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9. CONTAINERS UNDER NOZZLES 3. Check a l l  n ozz les  f o r  spray
p a t t e r n  u n i fo r m i ty .  This  i s  
determined by p la c in g  an i d e n t i c a l  
c o n t a i n e r  under  each no zz le .  All 
c o n t a i n e r s  should  f i l l  a t  th e  same 
t ime.  Replace nozz les  t h a t  do no t  
f i l l  a t  th e  same t ime.
10. ACRE METHOD
11. FILL TANK
12. MEASURE FIELD
13. TRACTOR SPRAYING
14. REFILLING TANK
15. WAIT
16. WAY TO ADJUST WATER OUTPUT
1. ADJUST PRESSURE
17. PRESSURE CHANGE
The most commonly used c a l i b r a t i o n  
method i s  t h e  a c re  method. F i r s t  
s e l e c t  speed,pump p r e s s u r e ,  and 
n o zz le  s i z e .
F i l l  sp ray  tank  w i th  w a te r .
Measure o f f  1 a c r e  in th e  f i e l d .
Spray the  measured a r e a  in the  
f i e l d  w i th  a s e l e c t e d  t r a c t o r  
speed and p r e s s u re  gauge s e t t i n g .
Measure th e  amount o f  w a te r  
r e q u i r e d  to  r e f i l l  the  t an k .  The 
number of  g a l lo n s  needed to  r e f i l l  
t h e  tank  i s  your  a p p l i c a t i o n  r a t e  
p e r  a c re  a t  th e  p a r t i c u l a r  
t r a c t o r  speed ,  p r e s s u r e  and the  
no z z le s  used in  the  t e s t .  I f  35 
g a l lo n s  were needed to  r e f i l l  the  
t a n k ,  then th e  a p p l i c a t i o n  r a t e  i s  
35 g a l lo n s  p e r  a c r e .
Wait j u s t  a minute .  What i f  the  
h e r i b i c i d e  la b e l  recommends more 
o r  l e s s  w a te r  than you a p p l i e d .
You can s o lv e  t h i s  problem in one 
o f  t h r e e  ways. F i r s t ,  a d j u s t  the  
a p p l i c a t i o n  r a t e  by changing the  
p r e s s u r e .  By lowering 
th e  p r e s s u re  you w i l l  sp ray  l e s s  
l i q u i d  and h ig h e r  p r e s s u r e  d e l i v e r s  
more sp ray .
However, i f  major  ad ju s tm en ts  a re  
needed changing the  p re s s u re  
i s  a poor method o f  changing a p p l i ­
c a t i o n  r a t e s  because e x c e s s iv e  
p r e s s u re  d e s t ro y s  t h e  sp ray  
p a t t e r n s .  Under high p r e s s u re  th e  
sp ray  m a te r ia l  i s  more l i k e l y  t o  
d r i f t .
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18. CHANGE SPEED
19. HALF AS FAST
20. HERBICIDE SLIDE 
CHANGE NOZZLE
21. REFILL TANK
22. SPRAY THE AREA
23. REFILL THE TANK
24. HOW MUCH
25. HOW MANY
26. WEED CONTROL MANUAL
A b e t t e r  method i s  t o  change the  
speed o f  your sp ray e r  provided 
nothing e l s e  i s  changed. For 
example, a lower speed w il l  
d e l i v e r  more spray a h igher  speed 
r e s u l t s  in  l e s s  spray d e l iv e r e d .
I f  you d r iv e  h a l f  as f a s t  the  
d e l iv e r y  r a t e  doubles .  T h e re fo re ,  
i t  i s  most important  t h a t  you 
mainta in  the  same speed while  sp ray ­
ing.  I f  you change t r a c t o r  speed 
i t  w i l l  be necessary  t o  r e ­
c a l i b r a t e  th e  sp ra y e r .
Another method o f  a d ju s t i n g  
a p p l i c a t i o n  r a t e  i s  t o  change 
nozzle  t i p s  according to  the  amount 
o f  h e rb ic id e  you want d e l iv e r e d .
By changing to  t i p s  with l a r g e r  
holes  more h e rb ic id e  w i l l  be 
sprayed.  The o p pos i te  i s  t r u e  
f o r  t i p s  with sm a l le r  ho les .
A f te r  t h e  necessary  ad jus tm ents  a re  
made, r e f i l l  th e  tank .
Spray measured a rea  in the  f i e l d .
Determine the  amount o f  water  
needed to  spray th e  a r e a .
Now t h a t  we have de termined the  
amount o f  water  needed to  spray  an 
acre  based on th e  t r i a l  run,  the 
next s tep  i s  to  f in d  how much 
h e rb ic id e  to  add.
To do t h i s ,  you must know two th in g s :  
How many ga l lons  your  spray tank 
ho lds ,  and second
The amount o f  h e r b ic id e  to  use per  
a c r e .  This i s  based on th e  amount 
recommended on the  labe l  and in 
th e  weed contro l  manual.
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27. 45 GALLONS
28. TRACTOR SPRAYING
29. SOLO
30. GARDEN
31. MAN CARRYING SPRAYER
32. HAND SPRAYER
1. LOW COST
2. LIGHT WEIGHT
3. VERY PORTABLE
4. EASY TO OPERATE
33. PRESSURE GAUGE
34. NOZZLE
35. SPRAYER
36. MEASURE FIELD
37. SPRAY ROW
I f  th e  spray tank w i l l  hold 55 
g a l lo n s  and 40 g a l lo n s  o f  w ater  i t  
i s  r e q u i re d  to  spray  one a c re .
I t  w i l l  be s im p l i e r  to  add 
only the  amount of  w ate r  needed 
f o r  an ac re  then  add the  amount of 
h e rb ic id e  recommended f o r  an 
a c re .
You a re  now ready t o  spray th e  f i e l d .
Solo or  Knapsack Sprayers  a re  good 
week con t ro l  sp ra y e r s  f o r  small 
p l o t s  and sp o t  a p p l i c a t i o n .
Some jo b s  may even r e q u i r e  a hand or  
knapsack sp ray e r .  They are  
extremely e f f e c t i v e  in home gardens ,  
small p l o t s  of  v e g e t a b l e s ,  and 
a re a s  along fence rows.
Knapsack sp ra y e r s  a re  used t o  some 
degree by a lmost  a l l  success fu l  
vege tab le  farm ers .
The rea l  advantage o f  hand sp rayers  
f o r  small jo b s  a re  t h e i r  low c o s t  
and t h e i r  l i g h t  weigh t ,  making them 
very p o r ta b le  and e a s i l y  opera ted .
The knapsack sp ra y e r  should c o n s i s t  
o f  a p re s su re  gauge t o  measure the  
p re ssu re  in the  tank and a
F l a t  fan nozzle  s e r i e s  8001E to  8008E 
w i l l  g ive  b e s t  r e s u l t s .
The fo l lowing  s te p s  should be 
followed when c a l i b r a t i n g  the  knap­
sack sp ra y e r :
1. F i l l  s p ra y e r  w ith  w ate r .  I f  
th e  sp ray e r  does not  have a mark 
i n d i c a t i n g  the  f u l l  l e v e l ,  make one.
2. Divide th e  f i e l d  i n to  p l o t s  
with  th e  same row le n g th .
Spray one row. I f  you a re  making a 
band a p p l i c a t i o n  you can spray a 
20" band by spray ing  once down 
th e  c e n t e r  of  the  row.
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38. 36" ROW For Broadcast  Spray A pp l ica t ion
on 36 inch rows spray  two bands 
20 inches  wide one on each s id e  of  
th e  row over !ap ing  in the c e n t e r  
of the row.
39. 48" ROW
40. PINT JAR
41. 40 ROWS TIMES THE
■ AMOUNT OF WATER NEEDED FOR 
ONE ROW
42. 40 X 1 = 40 PINTS 
OR 5 GALLONS
43. PICTURE OF LARGE 
CONTAINER
44. MAN WITH SPRAYER
To g e t  a b ro ad cas t  a p p l i c a t i o n  on 
a 48 inch row spray the  row 3 t imes.  
Once on each s id e  of  the  row and 
once in the  c e n t e r  of  the  row.
Spray only enough to  cover  th e  row.
A f te r  spraying  one row, measure 
the  amount of  water  r equ i red  
to  r e f i l l  the  spray  tank.
M ul t ip ly  the  number of  rows in the  
p l o t  by the  p in t s  o r  q u a r t s  of 
water  r e q u i red  to  spray  one row.
For example, i f  1 p i n t  was 
r equ i red  to  spray 1 row then 40 
p i n t s  w i l l  be r e q u i re d  to  spray  40 
rows. The number o f  rows was 40.
40 X 1 = 40 p in t s  or  5 g a l lo n s .
To spray an a c r e ,  mix the  amount 
o f  h e rb ic id e  recommended f o r  an 
a c re  in a c o n ta in e r  t h a t  w i l l  hold 
enough water  f o r  an a c re .
Your h e rb ic id e  sp rayer  can be r e ­
f i l l e d  from t h i s  c o n ta in e r .  But be 
sure  t h a t  th e  h e rb ic id e  in the l a rg e  
c o n ta in e r  i s  well  mixed before  
f i l l i n g  the  sp raye r .
You a re  now ready to  spray the  f i e l d .
REVIEW Now t h a t  we have learned a simple
procedure fo r  c a l i b r a t i n g  the 
boom and so lo  s p ra y e r ,  l e t ' s  pause 
and review what has been d iscussed .
FIRST F i r s t  l i s t e n  to  the  q ues t ions  and
then respond to  the  q u es t io n s  by 
answering t r u e  or  f a l s e  next  to 
the  a p p ro p r i a t e  number in Sect ion  VII,
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REVIEW VII
1. SPRAYER CALIBRATION IS THE PROCESS OF ADJUSTING THE SPRAYER SO 
IT WILL PUT OUT THE CORRECT AMOUNT OF HERBICIDE.
TRUE FALSE
2. THE MAJOR FACTORS TO CONSIDER IN SPRAYER CALIBRATION ARE 
TRACTOR SPEED, PRESSURE, AND NOZZLE SIZE.
TRUE FALSE
3. BEFORE CALIBRATING THE SPRAYER CHECK AND SEE IF ALL NOZZLES ARE 
PUTTING OUT THE SAME AMOUNT BY PLACING IDENTICAL CONTAINERS 
UNDER EACH NOZZLE AND SEEING IF THEY ALL FILL AT THE SAME TIME.
TRUE FALSE
4.  THE MOST COMMONLY USED CALIBRATION METHOD IS THE ACRE METHOD. 
WHEN USING THIS METHOD TO CALIBRATE, THE OPERATOR FILLS HIS TANK 
THEN SPRAYS AN ACRE AT A PARTICULAR SPEED AND PRESSURE, THEN 
DETERMINES THE AMOUNT OF WATER NEEDED TO REFILL THE TANK.
THE AMOUNT OF WATER NEEDED TO REFILL THE TANK IS THE AMOUNT OF 
SPRAY APPLIED PER ACRE.
TRUE FALSE
5. THE AMOUNT OF WATER BEING APPLIED BY THE HERBICIDE SPRAYER CAN BE 
CHANGED BY INCREASING OR DECREASING THE PRESSURE. LESS WATER 
IS APPLIED WHEN YOU INCREASE THE PRESSURE, MORE WATER WILL BE 
APPLIED WHEN YOU DECREASE THE PRESSURE.
TRUE FALSE
6. WHEN MAJOR ADJUSTMENTS ARE NEEDED IN THE AMOUNT OF WATER BEING 
APPLIED, CHANGING THE SPRAY PRESSURE-IS A POOR METHOD OF CHANGING 
APPLICATION RATES BECAUSE EXCESSIVE PRESSURE DESTROYS THE NOZZLE 
SPRAY PATTERNS, CAUSING A POTENTIAL DRIFT PROBLEM, AND INCREASES 
WEAR ON THE EQUIPMENT.
TRUE FALSE
7.  CHANGING TRACTOR SPEED IS THE BEST WAY TO MAKE MAJOR CHANGES 
IN THE RATE OF APPLICATION BECAUSE A LOWER SPEED WILL DELIVER 
LESS SPRAY AND A HIGHER SPEED WILL APPLY MORE SPRAY.
TRUE FALSE
8. ALL KNAPSACK OR SOLO SPRAYERS USED FOR APPLYING HERBICIDES
SHOULD BE EQUIPPED WITH A EVEN FLOW FLAT FAN NOZZLE, STRAINER AND 
PRESSURE GAUGE.
TRUE FALSE
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9. KNAPSACK OR SOLO SPRAYERS ARE SOMETIMES MORE EFFECTIVE THAN THE
BOOM SPRAYER WHEN USED IN SMALL PLOTS OR FOR SPOT TREATMENT.
___________ TRUE ___________ FALSE
10. KNAPSACK OR SOLO SPRAYERS ARE JUST AS EFFECTIVE AS A BOOM SPRAYER 
WHEN THEY ARE PROPERLY USED.
___________ TRUE ___________ FALSE
Now t h a t  you have responded t o  t h e  q u e s t i o n s  l e t ' s  check your  answer  t o
see  how well  you have done.
KEY TO REVIEW VI
1. TRUE 6. TRUE
2. TRUE 7. FALSE
3. TRUE 8. TRUE
4. TRUE 9. TRUE
5. FALSE 10. TRUE
I f  you f a i l  t o  answer any o f  t h e  q u e s t i o n s  c o r r e c t l y ,  you should  go 
back and review s e c t i o n  VI. However, i f  you have answered a l l  
q u e s t i o n s  then  you a r e  ready to  go on to  S e c t io n  V II .
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MODULE VII 
HERBICIDE SAFETY AND RECOMMENDATION
1. General O b j e c t i v e : - 1
The o b j e c t i v e  o f  t h i s  module i s  f o r  f a rm ers  t o  a c q u i r e  knowledge 
and u n d e r s t a n d in g  o f  H e rb ic id e  S a f e ty  and Recommendation.
2. S p e c i f i c  O b j e c t i v e s :
1. Farmers w i l l  l e a r n  the  many ways i n  which c a r e l e s s  use o f  
h e r b i c i d e s  can damage y o u r  h e a l t h .
2. Farmers w i l l  l e a r n  t h e  importance  o f  r e a d in g  h e r b i c i d e  l a b e l s .
3. Farmers w i l l  l e a r n  to  f o l l o w  e x te n s io n  recommendation 
when u s in g  h e r b i c i d e s .
3 .  Behavior  O b j e c t i v e :
When fa rm ers  have comple ted  t h i s  module they  w i l l  d em ons t ra te  
t h e i r  knowledge o f  H e rb ic id e  S a fe ty  and Recommendation by answering  
c o r r e c t l y  a l l  q u e s t i o n s  a t  t h e  end o f  t h i s  module.
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1. CAUTION
2. FILLING TANK
3. SWALLOWING
4. BREATHING
5. THROUGH THE SKIN
6.  CALL A DOCTOR
7. RUBBER GLOVES AND GOGGLES
8.  WASHING CLOTHING
9.  READ THE LABELS
Caution  -  H e rb ic id e s  shou ld  be 
used w i th  extreme c a r e .
Many a c c i d e n t s  o ccu r  w h i le  t h e  
o p e r a t o r  i s  f i l l i n g  t h e  t a n k .
There a r e  t h r e e  ways in  which 
c o n t a c t  w i th  h e r b i c i d e  can damage 
your  h e a l t h .
The g r e a t e s t  h e a l t h  hazard  i s  
c o n s id e re d  t o  be swallowing the  
c h em ic a l s .  You can a l s o  swallow 
chem ica ls  by l i c k i n g  your  l i p s  
o r  e a t i n g  w i th o u t  t h o r o u g h t l y  
washing .
Chemical i n j u r i e s  can a l s o  o ccu r  
as a r e s u l t  o f  b r e a t h i n g  fumes from 
ch e m ic a l s .  T h e r e f o r e ,  always 
wear  gogg les  and a r e s p i r a t o r  when 
mixing h e r b i c i d e s .
I n j u r y  may a l s o  o ccu r  by c o n t a c t  
th rough  t h e  s k in .  In c a s e  a 
h e r b i c i d e  i s  s p i l l e d  on y o u r  body 
remove t h e  c l o t h i n g  im m edia te ly  and 
wash th o ro u g h ly  w i th  soap and 
w a te r .
In case  o f  a d d i t i o n a l  exposu re  
t o  t h e s e  c h e m ic a l s ,  c o n s u l t  a 
p h y s ic i a n  im media te ly  and i f  
p o s s i b l e  b r in g  a l a b e l  which 
w i l l  i d e n t i f y  t h e  chemical you were 
u s in g .
Rubber g lo v es  and* gogg les  should  
be worn a t  a l l  t im es  when 
h a n d l in g  h e r b i c i d e s .
A f t e r  u s in g  h e r b i c i d e s ,  change 
c l o t h i n g  and wash them s e p a r a t e l y  
from t h e  o t h e r s .
Before  u s ing  any h e r b i c i d e  s to p  and 
read  t h e  l a b e l .  Chemical 
companies a r e  i n t e r e s t e d  in  p ro v id in g  
in fo rm a t io n  on l a b e l s  which n o t  
on ly  g iv e  d i r e c t i o n s  f o r  weed c o n t r o l ,  
b u t  a l s o  f o r  s a f e t y  f a c t o r s .  How­
e v e r ,  some o f  t h e  in fo r m a t io n  on 
l a b e l s  i s  very  c o m p l ic a te d ,  w h i le  
o t h e r s  can be e a s i l y  u n d e r s to o d .
10. MAN OBSERVING LABELS
11. BEFORE BUYING
12. BEFORE MIXING
13. BEFORE APPLYING
14. BEFORE STORING
15. BEFORE DISPOSING
16. MAN READING LABEL
17. HERBICIDE NAME
18. PICTURE OF LABEL
19. MANUFACTURER NAME
20. COMMON NAME
T he re fo re ,  be su re  to  t ak e  the  
time to  read and unders tand  th e  
labe l  be fo re  us ing  a h e r b i c id e .
There a re  FIVE times when you 
should read th e  h e r b ic id e  l a b e l s :
1. Before you buy the  h e r b i c id e .
2. Before you mix th e  h e r b i c id e .
3. Before you apply  th e  h e r b i c id e .
4. Before you s t o r e  th e  h e r b i c id e .
5. Before you d ispose  the  
h e r b ic id e  c o n t a i n e r s .
Reading the  labe l  i s  the  b e s t  way 
to  a s su re  s a fe  and proper  use o f  
h e r b i c id e s .
All h e rb ic id e  l a b e l s  a re  r e q u i re d  
to  have c e r t a i n  b a s ic  f e a t u r e s .
Names a re  common to  a l l  h e r b i c id e s .  
Most h e r b ic id e s  have t h r e e  names. 
These a re  th e  Brand Name, Common 
Name, and Chemical name.
The most commonly known i s  the brand 
name; which i s  sometimes known as 
th e  t r a d e  name.
The manufacturer  name w i l l  u s u a l ly  
be l i s t e d  above the  brand name or  
a t  th e  bottom o f  th e  labe l  and 
may be expressed in much sm a l le r  
p r i n t i n g .
Probably t h e  most im por tan t  name 
to  th e  h e rb ic id e  u se r  i s  th e  common 
name. This name i s  most o f ten  
used in  con t ro l  recommendations.
The common name f o r  the  
h e r b ic id e  i d e n t i f i e s  the  a c t i v e  
i n g re d ie n t s  o f  a p roduc t .
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21. RESTRICTED USES
22. DIRECTION RECOMMENDED CROPS
23. WHAT WEEDS
24. WHERE TO APPLY
25. WHEN TO APPLY
26. HOW MUCH TO APPLY
27. USE OF RECOMMENDED 
APPLICATION RATES
28. POOR WEED CONTROL
29. CROP DAMAGE'
30. RATE OF APPLICATION
31. HERBICIDE
The label  l i s t  only th o se  uses 
which have been r e g i s t e r e d .  I t  i s  
i l l e g a l  to  use the  h e rb ic id e  
f o r  any o th e r  purpose o r  in any 
o th e r  manner not desc r ib ed  on the 
l a b e l .
The d i r e c t i o n  on a la b e l  provide  
in form at ion  on the use of the  
p roduc t .  These a re  very 
im portan t  d i r e c t i o n s ,  in c lud ing  what 
crops i t  can s a f e l y  be used on.
What weeds i t  w i l l  c o n t r o l .
Where to  apply  on f o l i a g e  o r  s o i l .
And when to  make a p p l i c a t i o n  
post-emergence,  pre-emergence or  
p r e - p l a n t ,  e t c .
How much h e r b ic id e  t o  apply .
The s e l e c t i v i t y  of  a h e rb ic id e  
f o r  a given crop occurs  only when 
th e  amount of  chemical app l ied  
f a l l s  w i th in  a c e r t a i n  range.
Poor weed con t ro l  w i l l  be ob ta ined  
when l e s s  than  the  recommended r a t e  
i s  used and
Crop damage w i l l  l i k e l y  occur i f  
r a t e s  h igher  than those  recommended 
a re  used.
Rate o f  a p p l i c a t i o n  d i f f e r s  with 
s o i l  type .  A lower r a t e  may be 
recommended f o r  use on l i g h t  or  
sandy s o i l s  and a h ig h e r  r a t e  on 
c lay  loams or  o rgan ic  m a t t e r  
s o i l s ;  but  with  some chemicals ,  the  
r ev e rse  i s  a l so  t r u e .
We have lea rned  t h a t  d i f f e r e n t  
h e r b ic id e s  a re  recommended f o r  
d i f f e r e n t  weeds, and no s in g l e  
h e rb ic id e  i s  e f f e c t i v e  on a l l  
weeds. A h e rb ic id e  t h a t  w i l l  
con t ro l  a weed a t  one s tage  of  
growth may not  n e c e s s a r i l y  con tro l
146
32. HERBICIDE RECOMMENDATIONS
33. RECOMMENDATION ESTABLISHED BY 
AGRICULTURE EXPERIMENT STATION 
COOPERATIVE EXTENSION SERVICE 
CHEMICAL COMPANIES
34. PICTURE OF HERBICIDE 
MANUAL
35. RECOMMENDED
36. TERMS RELATED TO
HERBICIDE RECOMMENDATIONS
t h a t  same weed a t  a n o th e r  s t a g e  
o f  growth .  With a b a s i c  u nder ­
s ta n d in g  o f  t h e  ty p e s  o f  
h e r b i c i d e s  and th e  methods o f  
a p p ly in g  them. We a r e  now 
ready  t o  s tu d y  i n d i v i d u a l  h e r b i ­
c id e  recommendations.
The fo l lo w in g  h e r b i c i d e  recommend­
a t i o n s  has proven e f f e c t i v e  
t h ro u g h o u t  t h e  s t a t e s .  Many 
f a c t o r s  — s o i l  t y p e ,  r a i n f a l l ,  
and t e m p e r a tu re  — i n f l u e n c e s  
a h e r b i c i d e ' s  e f f e c t i v e n e s s .
T h e r e f o r e ,  t h e  recommendations 
e s t a b l i s h e d  by t h e  A g r i c u l t u r e  
Experiment S tv / t ion ,  C o o p e ra t iv e  
E xtens ion  S e r v ic e  and lo c a l  
commercial companies must be 
c o n s id e re d  as  f i n a l  a u t h o r i t y .
There  a r e  many h e r b i c i d e s  t h a t  
a r e  recommended f o r  weed c o n t ro l  
in v e g e t a b l e  c r o p s .  But ,  remember 
t h a t  a l l  weeds canno t  be c o n t r o l l e d  
by a s i n g l e  h e r v i c i d e  no r  can any 
h e r b i c i d e  be s a f e l y  used on a l l  
c ro p s .
A s u c c e s s f u l  weed c o n t r o l  program 
w i l l  depend on th e  p ro p e r  use 
o f  recommended h e r b i c i d e s  and a 
combinat ion  o f  th e  o t h e r  weed 
c o n t r o l  methods.
To b e t t e r  u n d e r s t a n d  h e r b i c i d e  
recommendations l e t ' s  look a t  t h e  
fo l lo w in g  te rm s  r e l a t e d  t o  * 
h e r b i c i d e  usage :
1. Rate p e r  a c r e  o f  a c t i v e
i n g r e d i e n t .
2. Rate  o f  fo rm u la te d  m a te r i a l
p e r  a c r e .
3. Time t o  ap p ly .
4. Weeds c o n t r o l l e d .
5. Remarks.
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37. RATES OF ACTIVE INGREDIENT 
PER ACRE
38.. TIME TO APPLY
39. REMARKS
40. RATE OF FORMULATED 
MATERIAL PER ACRE
41. 2 1/1 POUND DACTHAL 
75% WP PER ACRE
42. WEEDS CONTROLLED
Rate o f  A c t iv e  I n g r e d i e n t  Per  Acre 
R e fe rs  t o  t h e  amount o f  a c tu a l  
h e r b i c i d e  you w i l l  use p e r  a c r e .
For example,  when you buy a bag ,  
ju g  o r  can o f  h e r b i c i d e ,  a p o r t i o n  
o f  t h e  m a t e r i a l  in  t h e  c o n t a i n e r  
s e rv e s  as  a c a r r i e r  f o r  t h e  
c h e m ic a l s ;  on ly  a p o r t i o n  o f  t h i s  
m a t e r i a l  i s  h e r b i c i d e .  The r a t e  
o f  a c t i v e  i n g r e d i e n t  r e f e r s  t o  t h e  
amount o f  a c t u a l  weed k i l l i n g  
c h e m ic a l .
Time to  Apply
R efers  t o  t h e  t ime t o  app ly  y our  
h e r b i c i d e  f o r  b e s t  weed c o n t r o l  
and to  avo id  damaging your  c r o p s .
Remarks
Any comment abou t  t h e  h e r v i c i d e  t h a t  
i s  im p o r ta n t  to  g e t  good c o n t ro l  
and to  avo id  damage t o  o t h e r  c r o p s .
Rate o f  Formulated  M a te r i a l  Pe r  A c r e . 
R efe r s  t o  th e  t o t a l  amount o f  a 
g iven h e r b i c i d e  recommended f o r  an 
a c r e .  This  i s  t h e  number o f  pounds,  
p i n t s  o r  q u a r t s  you need t o  t ak e  
from t h e  c o n t a i n e r  t o  app ly  t h e  
p ro p e r  amount p e r  a c r e .  This  
i s  th e  e a s i e s t  recommendation to  
use because  i t  i s  based on the  
t o t a l  amount o f  m a t e r i a l  in  the  
c o n t a i n e r .  When h e r b i c i d e s  a r e  
w r i t t e n  a t  t h e  r a t e  o f  fo rm u la ted  
m a t e r i a l  per  a c r e  you mix t h a t  
amount in y o u r  s p ra y  t a n k .
I f  t h e  recommendation says  app ly  
2 1 /2  l b s .  o f  Dacthal  75% WP p e r  
a c r e  you t a k e  2 1/2  pounds from 
y o u r  bag and mix w i th  t h e  d e s i r e d  
amount o f  w a te r  in y ou r  s p ray  t a n k .
Weeds C o n t r o l l e d
R efers  t o  t h e  ty p e  o f  weeds a
h e r b i c i d e  w i l l  c o n t r o l .
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43. RECOMMENDATION
44. DACTHAL
45. WEED FREE SOIL
46. TREFLAN
47. INCORPORATED
t  ■
48. DIPHENAMID
Now t h a t  we have a b a s ic  under­
s tand ing  o f  terms r e l a t e d  to  
Herbicide recommendations l e t ' s  
look a t  recommended h e rb ic id e s  f o r  
s p e c i f i c  vege tab le  c ro p s .  There 
are  many h e rb ic id e s  t h a t  a re  
recommended f o r  use on vege tab le  
crops .  Some can be used on a wide 
range o f  crops while  o th e r s  can only 
be used on a few s p e c i f i c  crops .
In t h i s  d i sc u s s io n  we a re  going to 
look a t  those  t h a t  can be cons idered  
th e  most widely used vege tab le  
h e rb ic id e s .
Dacthal i s  one o f  th e  most widely 
used h e rb ic id e s  in vege tab le  
p roduc t ion .  This i s  because of  the  
la rg e  number of  crops  Dacthal i s  
recommended f o r .  I t  w i l l  con t ro l  
many smal l -seeded  annual g rasses  
and some b ro a d !e a f  weeds.
Dacthal should be a p p l ied  to  a weed- 
f r e e  s o i l  e i t h e r  as  a pre-emerge 
o r  post-emerge t re a tm e n t .
T ref lan  i s  the second most importan t  
vege tab le  h e r b i c id e .  T re f lan  can 
be used on more vege tab le  crops 
than any o th e r  h e r b ic id e  except  
Dacthal.  I t  w i l l  con tro l  many 
small seeded annual g r a s s e s ,  seed­
l in g  Johnsongrass  and many broad- 
l e a f  weeds.
Tref lan  i s  a p r e - p l a n t  in co rp o ra ted  
h e rb ic id e  and i t  should be 
in co rp o ra ted  thoroughly  in the  top 
2" o f  s o i l  j u s t  before  p la n t in g .
I t  i s  recorimended f o r  use on more 
than 13 vege tab le  c rops .
Diphenamid i s  an im por tan t  vege tab le  
h e rb ic id e .  I t  can be used as  a 
p r e - p l a n t  o r  as a p r e - t r a n s p l a n t  
t r e a tm e n t .  I t  i s  most e f f e c t i v e  
when in co rpo ra ted  about  two inches  
in the  s o i l .  Diphenamid i s  
not  a c o n ta c t  h e rb ic id e  and must be
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49. EPTAM
50. ALANAP
51. PREFAR BENSULIDE
REVIEW
FIRST
a p p l ie d  to  a weed-free  s u r f a c e .
I t  i s  recommended f o r  use on more 
than f i v e  veg e tab le s  in t h i s  s t a t e .
Eptam i s  an important  vege tab le  
h e r b i c id e ,  e s p e c i a l l y  in the  sweet 
p o ta to  i n d u s t ry .  I t  w i l l  con t ro l  
many smal l-seeded annual g r a s s e s ,  
b r o a d le a f  weeds and s e e d l in g  
Johnsongrass .  Eptan should be 
in co rpo ra ted  thoroughly  in the  top 
t h r e e  inches  o f  s o i l  j u s t  be fo re  
p la n t in g  o r  t r a n s p l a n t i n g .  I t  
i s  recommended f o r  use on t h r e e  or 
more vegetable  crops.
Alanap i s  an o th e r  importan t  
vege tab le  h e r b i c id e ,  e s p e c i a l l y  
, f o r  th e  c u c u r b i t s .  I t  w i l l  con t ro l  
many small -seeded annual g ra sses  
and b ro a d lea f  weeds. Alanap 
should be a p p l ied  t o  f r e s h l y  
c u l t i v a t e d  s o i l .  I t  i s  app l ied  
as a pre-emerge t re a tm e n t  a t  
p l a n t in g .
P r e fa r  i s  an im portan t  vege tab le  
h e rb ic id e .  I t  i s  e s p e c i a l l y  
importan t  f o r  c u c u r b i t s .  I t  i s  
used as a p r e - p l a n t  in co rp o ra ted  
t re a tm e n t  on most c u c u r b i t s .
Bensulide w i l l  con tro l  c e r t a i n  
annual g rasses  and b r o a d le a f  weeds.
We have j u s t  d iscussed  a few 
f a c t o r s  a s so c ia t e d  with  h e rb ic id e  
recommendations. We have a l s o  taken 
a b r i e f  look a t  h e rb ic id e s  in 
general and h e rb ic id e s  t h a t  a re  
recommended f o r  s p e c i f i c  c rops .
While they a re  s t i l l  somewhat f r e s h  
on your  mind, l e t ' s  s top  and 
b r i e f l y  review what has been d i sc u s sed .
F i r s t ,  l i s t e n  to  the  q u es t io n s  and 
then mark your  answer TRUE or  FALSE 
next  to  the  a p p ro p r i a t e  number under 
Sect ion  VIII on the answer sh ee t  
given to  you a t  th e  beginning o f  the 
program.
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REVIEW VIII
1. THERE IS NO ONE HERBICIDE FOR VEGETABLES THAT WILL CONTROL ALL 
WEEDS.
TRUE FALSE
2. NO SINGLE WEED CONTROL IS EFFECTIVE WHEN USED ALONE. THE MOST 
EFFECTIVE WEED CONTROL PROGRAM INCLUDE A COMBINATION METHOD.
TRUE FALSE
3. THE LABEL ON THE HERBICIDE TELLS YOU IF THE HERBICIDE SHOULD BE 
APPLIED PRE-PLANT, PRE-EMERGENCE OR POST-EMERGENCE.
TRUE FALSE
4. SOME HERBICIDES REQUIRE OVERHEAD IRRIGATION WITHIN 7 TO 10 DAYS 
AFTER APPLICATION. HOWEVER, IF AN INCH OF RAIN FALL WITHIN 7 TO 
10 DAYS, NO IRRIGATION IS REQUIRED.
TRUE FALSE
5. HEAVY SOILS THAT ARE HIGH IN ORGANIC MATTER USUALLY REQUIRE HIGHER 
RATES OF MOST HERBICIDES THAN LIGHTER SOILS. HOWEVER, THE 
REVERSE IS SOMETMES TRUE.
TRUE FALSE
6. THERE ARE THREE WAYS IN WHICH CONTACT WITH HERBICIDES CAN DAMAGE 
YOUR HEALTH: (1)  SWALLOWING, (2)  BEATHING FUMES FROM THE 
HERBICIDE, AND (3)  SKIN CONTACT.
TRUE FALSE
7. IF HOU HAVE ACCIDENTALLY SWALLOWED SOME HERBICIDE YOU SHOULD DRINK 
PLENTY OF WATER AND GET PLENTY OF REST.
TRUE _____  FALSE
8. TO PREVENT HERBICIDE INJURY, RUBBER GLOVES, RUBBER BOOTS, GOGGLES, 
AND A RESPIRATOR SHOULD BE WORN AT ALL TIMES WHEN USING HERBICIDES.
TRUE FALSE
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9. THERE ARE FIVE TIMES WHEN YOU SHOULD READ THE LABEL ON HERBICIDES: 
(1) BEFORE BUYING, (2)  BEFORE MIXING, (3) BEFORE APPLYING,
(4)  BEFORE STORING, AND (5)  BEFORE DISPOSING.
T R U E ___________ FALSE
10. THE RATE OF FORMULATED MATERIAL AS INDICATED ON THE HERBICIDE 
LABEL REFERS TO THE TOTAL AMOUNT OF MATERIAL TO BE APPLIED PER 
ACRE.
TRUE FALSE
Now t h a t  you have responded t o  each o f  t h e  q u e s t i o n s ,  l e t ' s  check your  
answers and see  j u s t  how well  you have done.
KEY TO REVIEW VII
1. TRUE 6. TRUE
2. TRUE 7. FALSE
3. TRUE 8. TRUE
4. TRUE 9. TRUE
5. TRUE 10. TRUE
I f  you f a i l  t o  answer  any o f  t h e  q u e s t io n s  c o r r e c t l y  you should  go back 
and rev iew S e c t io n  VII.  However, i f  y ou r  answers were a l l  c o r r e c t  in 
t h i s . s e c t i o n  and in a l l  o t h e r  s e c t i o n s  - C o n g r a t u l a t i o n s ,  f o r  you have 
j u s t  completed  th e  f i r s t  s e r i e s  o f  l e s s o n s  on weed c o n t r o l .
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In th e  s e r i e s  o f  l e s s o n s  j u s t  com ple ted ,  you were g iven  a review 
a t  t h e  end o f  each  s e c t i o n  f o r  you t o  t e s t  y ou r  u n d e r s t a n d in g  o f  what 
has been d i s c u s s e d .  When you f a i l  t o  answer  a q u e s t io n  c o r r e c t l y ,  i t  
i n d i c a t e s  t h a t  you may no t  c l e a r l y  u n d e r s t a n d  what has been d i s c u s s e d .  
T h e re f o re ,  t h e  e n t i r e  program i s  b e ing  made a v a i l a b l e  f o r  you t o  come 
in  and rev iew t h e  program a t  y our  conven ience .  You can s to p  th e  
program whenever you d e s i r e ,  ask any q u e s t i o n s  you might  have ,  and 
go over  t h e  program as  o f t e n  as  you l i k e .  The most im p o r t a n t  t h i n g  i s  
t h a t  you u n d e r s ta n d  weed c o n t r o l  and you must c o n t in u e  to  review 
t h i s  program u n t i l  you do. Remember, t h e  b e s t  i n d i c a t i o n  of  your  
knowledge o f  weed c o n t r o l  i s  t h e  r e s u l t s  you g e t  in  t h e  f i e l d .  This  
i s  th e  end o f  t h i s  s e r i e s .
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PROGRAM REVIEW
Thank you fo r  p a rtip a tin g  in th is  important se r ies  of lessons on Weed 
Control. This program is divided in to  a se r ie s  of 8 lessons on Weed Control.
At the end of each lesson you will be asked a series  of review questions.
Below is  an ou tline  of the en t i re  program with the appropriate numbers 
which correspond to  the questions th a t  w ill  be asked a t  the end of each 
lesson. When questions are asked please respond by checking the ap­
propriate  answer on the answer sheet.below.
This answer sheet is  fo r  your information alone. You will not need 
to  turn i t  in a t  the end of the program. I t  is  only being used as a key 
to  indicate  to you your understanding of the lessons being dissussed.
All reviews w ill  co n s is t  of true and fa lse  type questions. Therefore, you 
should check true  i f  the statement is t ru e ,  fa lse  i f  the statement is 
fa ls e .
Section I IMPORTANCE OF WEED CONTROL
1. True False
2. True False
3, True False
4. True False
5. True False
6. True_________ False
7.__ True_________ False
8.__ True_________ False
9. True_________ False
10. True False
1 5 5
S e c t i o n  I I WEED IDENTIFICATION
1 .  A. PIGWEED 
B. SOWTHISTLE
S . A . BROOMSEDGE 
B. GOOSEGRASS
Z . A. COCKLEBUR 
B. LAMBSqUARTERS
7 .  A. BERMUOAGRASS 
B. NUTSEDGE
3 . A. RAGWEED 
'  B. WILD MUSTARD
8 .  A. SMUTGRASS 
8 . CRABGRASS
4 .  A. CYPRESSVINE MORNING6LORY 
“  B. TALL MORNINGGLORY
_9. A. JOHNSON GRASS 
3 . BARNYARD GRASS
S . A. NUTSEDGE (COCOGRASS) 
B. ANNUAL BLUEGRASS
1 0 . A. ANNUAL BLUEGRASS 
B. BERMUDA GRASS
S e c t i o n  I I I WEED CONTROL METHODS
1 . T ru e _
2 .  T r u e ,
3 .  T ru e _
4 .  T ru e _
5 .  T ru e
F a l s e
F a l s e
F a l s e
F a l s e
F a l s e
6 .  T ru e_
7 .  T ru e_
8 . T ru e _
9 .  T ru e_  
1 0 . T ru e
F a l s e
F a l s e
F a l s e
F a l s e
F a l s e
l e c t i o n  IV CHEMICAL WEED CONTROL
1 .  T ru e  F a l s e  6 .  T ru e  F a l s e
2 .  T ru e  F a l s e  7 .  • T ru e  F a l s e
3 . T ru e  F a l s e  8 .  T ru e  F a ls e
4 .  T ru e  F a l s e  9 ,  T ru e  F a l s e
5 .  T ru e ______________F a l s e ______________  1 0 . T ru e _____________ F a l s e
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S e c t l c n  V HERBICIDE SPRAYERS
! .  T ru p______________F a l s e _________  6 - ----T ru e --------------------- F a l s e .
7. True____________ Fa ls e .
Z . T ru e F a l s e
3 .  F a l s e   8 .  T ru e -------------------- F a l s ^
4 .  F a l s e ________  9 -  T ru e ---------------------F a l s e .
S .  T ru e _ F al s e
1 0 . T ru e ______________F a1 sa_
S e c t i o n  V I . ‘ SPRAYER CALIBRATION
1 .  T ru e  F a l s e  6 .  T ru e  F a l s e
2 .  T ru e  F a l s e   7 ,  T ru e  F a l s e
3 .  T ru e  F a l s e  8 .  T ru e  F a l s e
4 .  T ru e  F a l s e  9 .  T ru e  F a l s e
5 . ___ T ru e ____________ F a ls e   1 0 .  T ru e _____________ F a l s e
S e c t i o n  V II  HERBICIDE SAFETY AND LABEL DIRECTION
1 .  T ru e  F a l s e _________  S .  T ru e  F a l s e
2. T ru e  F a l s e  7 . T ru e  F a l s e
3 .  T ru e  r a i s e  8 .  T ru e  F a l s e
4 .  T ru e  F a l s e  9 .  T ru e  F a l s e
5 .  T ru e  F a l s e  1 0 . T ru e  F a l s e
APPENDIX B 
PRE-TEST AND POST-TEST 
QUESTIONNAIRE
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Questionnaire
THE USE OF LEARNING MODULES TO TEACH WEED CONTROL 
PRACTICES TO SMALL COMMERCIAL VEGETABLE 
FARMERS
This study is being conducted to compare the use of Learning 
Modules to the Lecture-Discusslon method of teaching weed control 
to small commercial vegetable fanners. It is hoped that the 
findings of this study will be helpful in developing an additional 
avenue for providing technical assistance to farmers producing 
vegetable crops.
The information obtained in this questionnaire will be kept 
anonymous and confidential. All information will be treated as 
group data and not individually.
The researcher wishes to thank you for your participation 
in this study. The validity of this study will depend upon your 
cooperation.
SECTION I
Introduction
1. State ________________________________
2. County or Parish _____________________
3. Questionnaire Number _________________
4. How many acres of farm land do you owq?
5. Do you lease or rent any land?
 a. Yes
b. No
6. How many acres of both owned and rented land can be used for 
vegetable production? ____________________________________
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7. Do you own a tractor?
 a. Yes
b. No
8. If your answer to question 7 was No, how do you plow your 
field?
 a. Borrow a neighbor's tractor
 b. Mule or horse
_____c. Employ a friend with a tractor
_____d. Other arrangements, explain
9. How many acres of vegetables do you produce each year?
10. Where do you sell your vegetables?
 a. To local stores
 b. At a farmer's market
 c. Curb market
 d. To a broker
 e. Peddle
 f. Processor
 g. Others __________________
11. How many years have you been growing vegetables?  ___________
12. What kind of vegetables do you produce for market? (Check all 
that apply to you.)
a. Tomatoes acres or row feet
b. Bell Pepper acres or row feet
c. Peas acres or row feet
d. Lima Beans acres or row feet
e. Snap Beans acres or row feet
f. Mustards acres or row feet
R* Collards acres or row feet
h. Squash acres or row feet
i. Onions acres or row feet
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.1. Garlic acres or row feet
k. Okra acres or row feet
1. Cucumbers acres or row feet
m. Cabbage acres or row feet
n. Cauliflower acres or row feet
o. Broccoli acres or row feet
P* Carrots acres or row feet
q- Beets acres or row feet
r. Others . acres or row feet
s. acres or row feet
t. acres or row feet
u. acres or row feet
V. acres or row feet
w. acres or row feet
X. acres or row feet
y- acres or row feet
13. How much labor do you have available?
 a. Number of adults _______
  b. Number of children ___
14. Do you use hired labor? Yes  No ____.
If yes, how much? ________________________________________
15. What type of weed control program did you follow during the 
past 12 months? (Check all that apply.)
 a. Cultural control such as mulching, crop rotation or
crop competition.
 b. Mechanical control such as cultivation or hoeing.
c. Chemical control with herbicides.
16. Have you ever used chemicals to control weeds in your vegetables?
 a. Yes
b. No
17« • How often have you used chemicals to control weeds in your 
vegetables?
 a. Very often
 b. Often
 c. Not very often
18. What crops were the chemicals used on?
Please list _____    •
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19. What type of herbicide did you use?
a. Treflan f. Atrazine
b. Dacthal S- Amiben
c. Diphenamid h. Prefar
d.
e.
Lasso
Alanap
X 4 Others, please
20. What type of control did you get?
_a. Good 
_b. Fair
c. Poor
21. What type of sprayer did you use?
 a. Tractor mounted boom sprayer
 b. Knapsack or hand sprayer
 c. List type used if other than the above
22. Do you own a boom type sprayer?
a. Yes
b. No
23. Age (list actual age) 
2 k . Sex
a. Male
b. Female
25. What was the highest grade you completed in school?
26. Number of family members, including yourself
1. 2, 3, k , 5, 6, 7, 8, 9, 10
If more than 10, indicate number ________
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SECTION II
Prior Learning Experience
1. Have you contacted a Cooperative Extension Agent in the past 
12 months?
Yes ( ) No ( ) If yes, how many times? 1, 2, 3, 4, 3, 6, __
2. Have you attended county or parish meetings, workships, or 
clinics sponsored by Cooperative Extension Services during the 
past 12 months? Yes ( ) No ( )
If yes, how many times? 1, 2, 3, 4, 5, 6, _____
3. Have you attended a community or neighborhood meeting sponsored 
by Cooperative Extension Service In the past 12 months?
Yes ( ) No C ) If yes, how many times? 1, 2, 3, 4, 5, 6, __
4. Have you attended an experiment station field day in the past 
12 months?
Yes ( ) No ( ) If yes, how many times? 1, 2, 3, 4, 5, 6, __
5. Have you received any mail from the County Extension Office in
the past 12 months?
Yes ( ) Ho ( )
6. Have you read extension or research bulletins on weed control 
in the past 12 months?
 a. Yes
b. No
7. Do you read daily or weekly newspaper articles written by your 
county agent?
 a. Yes
 b. No
8. How often do you listen to agricultural programs on the radio?
 a. Daily
 b. Twice weekly
 ;c. Once a week
d. Seldom if ever
9. How .often do you watch agricultural programs on TV?
 a. Dally
 b. Twice weekly
 c. Once per week
 d. Seldom if ever
SECTION III
Sources of Information
When you have problems with your vegetable production program, to 
what extent do you rely on the advice of the following sources?
Very
Often
Often Not Very 
Often
Never
1. Friends or neighbors
2. County extension 
agents
3. Co-op representative 4,
4. Farm suppliers
5. Bank agents
6. Farm magazines
7. Soil conservation 
service
B. Agriculture stabiliza­
tion conservation 
service
•
9. Farmer Home 
Administration
10. Other
SECTION IV
Knowledge of Weed Control
A. Weed Classification
In this section I am going to read you some questions on weed 
classification. Several answers will be given for each question. 
Please tell me the answer you think is best by placing an "X" in 
the blank space next to the answer you have selected.
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1- A weed is any plant
 a. except grasses that grow in the field.
 b. that has economic value.
c. growing where it is not wanted.
2. The most expensive pest control problem in crop production is
 a. insect control.
 b. disease control.
 c. weed control.
3. The time required for a seed to come up, produce foliage, 
flowers, seeds and die is called:
 a. the plant's life cycle.
 b. the plant's growing season.
 c. plant rotation.
 d. plant evolution.
4. An annual plant is one that completes its life cycle in:
 a. 1 year.
 b. 2 years.
 c. 3 years.
5. Biennial plants such as the wild carrot complete their life 
cycle in:
 a. 1 year.
 b. 2 years.
 c. 3 years.
6. A perennial weed such as bermudagrass completes its life cycle in:
 a. 1 year.
 b. 2 years.
c. 3 years or more.
7. Plants that live for three or more years ‘and spread by. seeds and 
by pieces of the plant are called:
 a. annual plants.
b. biennial plants.
c. perennial plants,
8. A plant that comes up in the fall or winter, produces seeds in 
the early spring, and dies when the weather gets hot is called a:
a. perennial plant.
b. summer annual.
 c* winter annual.
B- Weed Identification
In this section I would like for you to identify some weeds.
I will show you pictures of some weeds. Look at them carefully and
see if' you can identify them. Then check the correct answer on the 
answer sheet below.
1. a. Pigweed
b. Chlckweed
c. Ragweed
2. a. Cocklebur
b. Sowthistle
c. Common lambsquarter
3. a. Hairy galinsoga
b. Tall moralngglory
c. Sunflower momingglory
4. a. Cocograss
b. Goosegrass
5. a. Crowfootgrass
b. Bermudagrass
6. a. Large crabgrass
b. Annual bluegrass
c. Torpedograss
7. a. Wooly croton
b. Hemp sesbania
c. Common purslane
8. a. Florida purslane
b. Chickweed
c. Hairy galinsoga
9. a. Torpedograss
b. Johnsongrass
c. Barnyardgrass
10. a. Wild mustard
b. Ragweed
c. Pigweed
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p. Cultural and Mechanical Weed Control Methods
In this section I will read you some questions on various 
weed control methods. Several answers will be listed for each 
question. Please tell me the answer you think is best by placing an 
X in the blank space next to the answer you have selected.
1. Jack Jones is a very successful vegetable farmer. He stated 
Chat good weed control is the key to his success. Mr. Jones 
also said that he has to use all weed control methods but the 
method most often used is:
 a. cultivation.
 b. chemical.
 c. crop rotation.
 d. crop competition.
2. You have been cultivating corn for your neighbor for two hours.
You return home that same afternoon to cultivate your sweet 
potatoes. What should you do to your tractor and cultivators 
before leaving your neighbor's farm or before going into your 
field with the same equipment?
 a. Readjust your cultivators.
 b. Clean all soil debris from your tractor and cultivator.
 c. Lubricate tractor and cultivator so that they- operate
properly.
3. Crop competition is the practice of:
 a. growing two or more crops on the same row.
 b .  growing crops more vigorous than the weed.
 c. growing a plant that is the natural enemy of the weed.
4. If you found that bermudagrass was a real problem in one of
your best fields, which of the following crops could you plant
to reduce the weed problem?
 a. Garlic
 b. . Onions
 c. Peas
 d. Radishes
5. Mechanical weed control is destroying weeds with a hoe, disk, 
plow, or horrow. This type of weed control is:
  a. no longer an important weed control method.
 b. one of the most important methods of weed control.
 c. a poor method of weed control.
6 . John Jones has learned chat good weed control Is Important for 
successful vegetable production. But at what stage of growth 
are weeds best controlled?
 a. After flowering.
 b. Just before flowering.
 c. Shortly after coming up,
7. Covering the row or seedbed before planting or after trans­
planting with straw, hay, paper, plastic and other organic 
material to control weeds is called:
a. mulching.
b. biological control.
c. mechanical control.
8 . The main reason why you disc your field is:
 a. to destroy weeds and to loosen the soil.
 b. to loosen the soil so it can absorb water.
 c. to break up clods.
9. Cultivation is said to be too deep anytime it:
 a. cuts the roots of che crop.
 b. results in heavy clay being brought to che surface.
 c. goes below the original planting depth.
10. Jack Jones has cultivated his field four times this year to 
control cocograss, but he has more cocograss now than he had 
before cultivation began. Why?
a.. Because cultivation increase growth rate.
b. Because cocograss reproduces from cut up pieces and 
cultivation cuts up the weed and spreads it in the 
field.
c . Because cultivation reduces competition from other 
weeds allowing cocograss to spread.
D. Chemical Weed Control
In this section, I am going to read you some questions on 
chemical weed control. Several answers will be given for each 
question. Please tell me the answer you think is best by placing 
an X in the blank space next to the answer you have selected.
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1. Chemicals used Co control weeds are called:
 a. insecticides.
 b. fungicides.
 c. herbicides.
2. A selective herbicide is:
_____a. a herbicide that will kill some plants and not injure
others.
 b. a herbicide that will kill only broad leaf plants.
 c. a herbicide that will kill all plants.
3. Contact herbicides will kill:
 a. all plant parts as they germinate.
 b. all plants it comes in contact with.
c. all plants for which is it toxic to when it comes in 
contact with them.
I
4. A non-selective herbicide is:
 a. not as good as a selective herbicide. ,
 b. toxic to all plants.
c. toxic only to certain plants.
5. Herbicides that are most effective on perennial weeds are called:
 a. herbicides that kill the top of the weed only.
 b. selective herbicides.
 c. herbicides that mov,e from the top of the weed to the
roots killing the roots as well as the top.
6. Paraquat is a non-selective herbicide, however, it can be made 
selective by:
_____a. reducing the rate.
 b. directing the spray toward che weeds and avoiding any
contact with the crop.
 c. using to control weeds only after flowering.
7. When herbicides are applied to the soil surface after planting 
but before the crop or weed comes up, it is called a:
 a. pre-emergence herbicide.
 b. post-emergence herbicide.
c. post-transplant herbicide.
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8 . The application of a herbicide to the soil before planting the 
crop is called:
 a. pre-emergence application.
_b. contact application, 
c. preplant application.
9. The application of herbicide after the crop has come up or 
application after the crop and the weed have both come up is 
called:
_____a. post-emergence.
_b. pre-plant herbicide, 
c. contact herbicide.
10. The uniform application of herbicides over an entire field is: 
 a. broadcast application.
_b. band application. 
_c. soil application.
11. Spraying a herbicide over a narrow strip down the center of
each row or spraying a narrow strip between each row is called:
_____a. broadcast application.
_b. directed spray, 
c. band application.
12. Spraying herbicides directly at the weeds to avoid contact with 
the crop is called:
 a. directed spraying.
Jb. spot treatment, 
c. bond spraying.
13. The mixing of herbicides into the top one to two inches of the 
soil is called:
_a. pre-plant herbicide.
 b. post-emergent
c. soil Incorporation.
14. Herbicides can be best incorporated into the soil with:
 a. a bedding disk.
 b. a rolling cultivator.
c. a flat disk.
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15. The application of herbicides in certain spots in the field 
where weeds are a particular problem and other methods of 
control have failed is called:
 a. spot treatment-
 b. band application.
 c. broadcast application.
E. Herbicide Sprayers
In this section I will read you some questions on herbicide 
sprayers. Several answers will be listed for each question. Please 
indicate the answer you think is best by placing an X in che blank, 
space next to the answer you have selected.
1. The most common herbicide sprayers used in vegetable production 
are:
*
 a. high pressure sprayers.
 b. low pressure sprayers.
 c. high volumn, high pressure sprayers.
2. There are several types of pumps that can be used on a herbicide 
sprayer, but the most commonly used pump is the:
_____a. piston pump.
b. roller pump.
 c. centrifugal pump.
3. The aluminum and fiber glass tanks are highly recommended for 
herbicide sprayers. This is because they are:
 a. lighter-
b. less susceptible to corrosion.
 c. will carry more water.
 d. easier to clean.
4. An agitator is a device used in the spray tank to keep the
herbicide well mixed. Agitators are especially important when 
using:
 a. liquid herbicides.
 b. wettable powders.
 c. granular herbicides.
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5. The pressure regulator on the sprayer is used to:
_____a. start and stop the flow of spray material.
 b. increase agitation.
 c. adjust the spray pressure.
6 . The pressure gauge is a meter used to indicate the amount of 
spray pressure being discharged to the nozzles. The best spray 
pressure is:
 a. 40 to 60 PSI.
 b. 140 to 160 PSI.
 c. 10 to 20 PSI.
7. There are two different types of spray nozzles used for weed 
control in vegetable crops. However, the regular flat fan 
nozzle 8001 to 8008 is used for:
_a. broadcast spraying. 
_b. band spraying.
_c. directed spraying.
8 . The second type of nozzle is the even flow flat fan nozzle. It 
is used for:
_a. broadcast spraying.
_b. band spraying.
_c. directed spraying.
9. The most commonly used nozzles are: 
 a. inexpensive plastic nozzles.
_b. brass nozzles, 
c. stainless steel nozzles.
10. When making a broadcast spray application, the nozzles should be 
spaced on the boom so chat:
 a, they are 10 to 15 inches from the soil surface.
 b. you get one-third overlap.
 c. they are 16 Inches from spray surface.
1
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F. Sprayer Calibration
In this section, we are going through the process of sprayer 
calibration. There are 12 steps involved in this process. I am 
going to read you several statements that are related to each state­
ment. Please tell me which step is correct by placing an X in the 
blank space next to the statement you have selected.
1 . The 1st step in sprayer calibration is:
a. clean all nozzles, screens and adjust spacing.
b. see If all nozzles are putting out the same amount.
c. fill spray tank.
2 . The 2nd step is to:
a. see if all nozzles are putting out the same amount of
b.
spray.
make sure all nozzles are the same size.
c. adjust spray pressure.
3. The 3rd step is to:
a. check to see if all nozzles are putting out the same
b.
amount.
measure off the field.
c. check your speed.
4. The 4th step is to:
a. start your tractor and select the speed and pressure
b.
setting (40-60 PSI). 
fill spray tank with water.
c. clean nozzles and screen.
5. The 5 th 
a.
step is to: 
measure off one acre in the field.
b. spray the measured acre.
c. check your nozzles.
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The 6 th step in calibration is to:
 a, start your tractor, adjust pressure and speed.
b. measure off one acre in field.
 c. fill spray tank.
7  ^ In the 7 th step, you should:
a. spray the measured area in the field.
 b. check your nozzle.
 c. add herbicide recommended for an acre.
8X In the 8th step, you should:
 a. add the recommended herbicide for one acre.
b. measure the amount of water needed to refill the spray 
tank.
 c. spray the field.
9. In the g.th step:
 a. add the same amount of water used to spray one acre to
the tank.
 b. adjust tractor speed. '■
c. you are ready to spray the field.
10. In the 10th step, you
 a. begin spraying the field
 b. add the recommended amount of herbicide for one acre.
 c. fill spray tank.
The sprayer should now be correctly calibrated.
1
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G. Herbicide Safety and Recommendation
In this section, I am going to read a few statements to you. 
Please listen to each statement and indicate if you think it is true 
or false. Some of them you may not know for sure, but try to 
answer all of them as best you can. If the statement is true, 
check "True"; if the statement is false, check "False." If you are 
not sure of the answer, check "Do Not Know."
1. There is no one herbicide recommended for vegetables that will 
control all weeds.
 a. True
 b. False
c. Do not know
2. No single weed control method is effective in controlling all 
weeds. The most effective weed control program includes a 
combination of methods.
 a. True
 b. False
c. Do not know
3. The label on the herbicide tells you if the herbicide should be 
applied before planting, after planting but before the crop 
comes up, or after it comes up.
 a. True
 b. False
 e. Do not know
4. Some herbicides require overhead irrigation within 7 to 10 days 
after application. However, if an inch of rain falls within
7 to 10 days after application, no irrigation is required.
 a. True
 b. False
 c. Do not know
5. Heavy soils that axe high in organic matter usually require less 
herbicides.
a. True
b. False
c. Do not know
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6 , When applying herbicide you should use slightly more than the 
recommended rate to get control.
 a. True
 b. False
 c. Do not know
7. There are three ways in which contact with herbicides can
damage your health: (1 ) swallowing, (2 ) breathing fumes from
the herbicide, and (3) skin contact.
 a. True
 b. False
c. Do not know
8 . If you have accidently swallowed some herbicide, you should 
drink plenty of water and get plenty of rest.
 a. True
 b. False
 c. Do not know
9. To prevent herbicide injury, rubber gloves, rubber boots, 
goggles, and a respirator should be worn at all times when 
using herbicides.
a. True
 b. False
c. Do*not know
10. All herbicides can damage your health, therefore, you should 
always read the label before buying, before mixing, before 
applying, before storing, and before disposing of the herbicide 
container.
 a; True
 b. False
c. Do not know
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DEPARTMENT OF HORTICULTURE 
Louisiana State University 
Baton Rouge, LA 70803
Post Questionnaire
THE USE OF LEARNING MODULES TO TEACH WEED CONTROL 
PRACTICES TO SMALL COJ-MERCIAL VEGETABLE 
FARMERS
When this questionnaire is complete, you will have completed the 
first phase of this important study on weed control- The results will 
be made available to you within the next two or three months.
The information obtained in this questionnaire will be kept anonymous 
and confidential. All information will be treated as group data and not 
individually.
The researcher wish to thank you for your participation in this study. 
You have been both cooperative and very challenging.
SECTION I
1. State ___________
2. County or Parish _
3. Questionary Number
SECTION II
Knowledge of Weed Control 
A. Weed Classification
In this section I am going to read you seme questions on weed classi­
fication. Several answers will be given for each question. Please tell 
me the answer you think is best by placing an "X" in the blank space next 
to the answer you have selected.
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1. A weed is any plant
 a. except grasses that grow in the field.
 b. that has economic value.
 c. growing where it is not wanted.
2. The most expensive pest control problem in crop production is
 a. insect control.
 b. disease control.
_____c. weed control.
3. The time required for a seed to come up, produce foliage,
flowers, seeds and die is called:
 a. the plant's life cycle.
 b. the plant's growing season.
 c. plant rotation.
____ d. plant evolution.
4. An annual plant is one that completes its life cycle in:
 a. 1 year. "•
 b. 2 years.
 c. 3 years.
5. Biennial plants such as the wild carrot complete their life 
cycle in:
 a. 1 year.
 b. 2 years.
 c. 3 years.
6 . A perennial weed such as bermudagrass completes its life cycle in:
_____a. 1 year.
 b. 2 years.
 c. 3 years or more.
7. Plants that live for three or more years and spread by seeds and 
by pieces of the plant are called:
 a. annual plants.
 b. biennial plants.
 c. perennial plants.
8 . A plant that comes up in the fall or winter, produces seeds in 
the early spring, and dies when the weather gets hot is called a:
 a. perennial plant.
 b. summer annual.
 c. winter annual.
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B. Heed Identification
In this section I would like for you to identify some weeds.
I will show you pictures of some weeds. Look at them carefully and
see if you can identify them. Then check the correct answer on the 
answer sheet below.
1. _a. Pigweed 
_b. Chickweed 
_c. Ragweed
2 ‘  a- Cocklebur
 b. Sowthistle
Common lambsquarter
3. ____ a. Hairy galinsoga
 b. Tall moxningglory
 c. Sunflower momingglory
4.  a. Cocograss
 b. Goosegrass
5.  a. Crowfootgrass
 b. Bermudagrass
6.  a. Large crabgrass
 b. Annual bluegrass
 c. Torpedograss
7.  a. Wooly croton
b. Hemp sesbania 
 c. Common purslane
8<_____ a. Florida purslane
 b. Chickweed
 c. Hairy galinsoga
9.  a. Torpedograss
 b. Johnsongrass
_c. Bamyardgrass
 ,a ‘ Wild mustard
 b. Ragweed
_c. Pigweed
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C. Cultural and Mechanical Weed Control Methods
In this section I will read you some questions on various 
weed control methods. Several answers will be listed for each 
question. Please tell me the answer you think is best by placing an 
X in the blank space next to the answer you have selected.
1. Jack Jones is a very successful vegetable farmer. He stated 
that good weed control is the key to his success. Mr. Jones 
also said that he has to use all weed control methods but the 
method most often used is:
 a. cultivation.
 b. chemical.
 c. crop rotation.
 d. crop competition.
2. You have been cultivating corn for your neighbor for two hours.
You return home that same afternoon to cultivate your sweet 
potatoes. What should you do to your tractor and cultivators 
before leaving your neighbor's farm or before going into your 
field with the same equipment?
 a. Readjust your cultivators.
 b. Clean all soil debris from your tractor and cultivator.
 c. Lubricate tractor and cultivator so chat they operate
properly.
3. Crop competition is the practice of:
 a. growing two or more crops on the same row.
 b. growing crops more vigorous than the weed.
 c. growing a plant that is the natural enemy of the weed.
4. If you found that bermudagrass was a real problem in one of
your best fields, which of the following crops could you plant
to reduce the weed problem?
 a. Garlic
 b. Onions
 c. Peas
 d. Radishes
5. Mechanical weed control is destroying weeds with a hoe, disk, 
plow, or horrow. This type of weed control is:
 a. no longer an important-weed control method.
 b. one of the most important methods of weed control.
 c. a poor method of weed control.
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6 . John Jones has learned that good weed control is important for 
successful vegetable production. But at what stage of growth 
are weeds best controlled?
 a. After flowering.
_____b. Just before flowering.
 c. Shortly after coming up.
7. Covering the row or seedbed before planting or after trans­
planting with straw, hay, paper, plastic and other organic 
material to control weeds is called:
_____a. mulching.
 b. biological control.
_____c. mechanical control,
8 . The main reason why you disc your field is:
 a. to destroy weeds and to loosen the soil.
 b. to loosen the soil so it can absorb water.
_____c. to break up clods.
9. Cultivation is said to be too deep anytime it:
_____a. cuts the roots of the crop.
_____b. results in heavy clay being brought to the surface.
 c. goes below the original planting depth,
10. Jack Jones has cultivated his field four times this year to 
control cocograss, but he has more cocograss now than he had 
before cultivation began. Why?
 a. Because cultivation increase growth rate,
_____b. Because cocograss reproduces from cut up pieces and
cultivation cuts up the weed and spreads it in the 
field.
________ c .  Because cultivation reduces competition from other
weeds allowing cocograss to spread.
D. Chemical Weed Control
In this section, 1 am going to read you some questions on 
chemical weed control. Several answers will be given for each 
question. Please tell me the answer you think is best by placing 
an X in the blank space next to the answer you have selected.
Chemicals used to control weeds are called:
_____a. insecticides.
 b. fungicides.
 c. herbicides.
A selective herbicide is:
 a. a herbicide that will kill some plants and not injure
others.
 b. a herbicide that will kill only broad leaf plants.
 c. a herbicide that will kill all plants.
Contact herbicides will kill:
_____a. all plant parts as they germinate,
 b. all plants it comes in contact with.
 c. all plants for which is it toxic to when it comes in
contact with them
A non-selective herbicide is:
 a. not as good as a selective herbicide.
 b. toxic to all plants.
 c. toxic only to certain plants.
Herbicides that are most effective on perennial weeds are called
 a. herbicides that kill the top of the weed only.
 b. selective herbicides.
 c. herbicides that move from the top of the weed to the
roots killing the roots as well as the top.
Paraquat is a non-selective herbicide, however, it can be made 
selective by:
 a. reducing the rate.
 b. directing the spray toward the weeds and avoiding any
contact with the crop.
c. using to control weeds only after flowering.
When herbicides are applied to the soil surface after planting 
but before the crop or weed comes up, it is called a:
a. pre-emergence herbicide.
_b. post-emergence herbicide. 
_c. post-transplant herbicide.
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8. The application of a herbicide to the soil before planting the 
crop is called:
 a. pre-emergence application.
 b. contact application.
 c. preplant application,
9. The application of herbicide, after the crop has come up or 
application after the crop and the weed have both come up is 
called:
 a. post-emergence.
 b. pre-plant herbicide.
 c. contact herbicide.
10. The uniform application of herbicides over an entire field is:
 a. broadcast application.
 b. band application.
 c. soil application.
11. Spraying a herbicide over a narrow strip down the center of 
each row or spraying a narrow strip between each row is called:
 a. broadcast application.
 b. directed spray.
 c. band application.
12. Spraying herbicides directly at the weeds to avoid contact with 
the crop is called:
 a. directed spraying.
 b. spot treatment.
 c. band spraying.
13. The mixing of herbicides into the top one to two inches of the 
soil is called:
 a. pre-plant herbicide.
 b. post-emergent
 c. soil incorporation.
14. Herbicides can be best incorporated into che soil with:
 a. a bedding disk,.
 b. a rolling cultivator.
  c. a flat disk.
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15. The application of herbicides in certain spots in the field 
where weeds are a particular problem and other methods of 
control have failed is called:
 a. spot treatment.
b. band application.
 c. broadcast application.
E. Herbicide Sprayers
In this section I will read you some questions on herbicide 
sprayers. Several answers will be listed for each question. Please 
indicate the answer you think is best by placing an X in the blank 
space next to the answer you have selected.
1. The most common herbicide sprayers used in vegetable production 
are:
 a. high pressure sprayers.
 b. low pressure sprayers.
 c. high volumn, high pressure sprayers.
2. There are several types of pumps that can be used on a herbicide 
sprayer, but the most commonly used pump is the:
_____a. piston pump.
 b. roller pump.
 c. centrifugal pump.
3. The aluminum and fiber glass tanks are highly recommended for 
herbicide sprayers. This is because they are:
 a. lighter.
 b. less susceptible to corrosion.
 c. will carry more water.
 d. easier to clean.
4. An agitator is a device used in the spray tank to keep the
herbicide well mixed. Agitators are especially important when 
using:
 a. liquid herbicides.
 b. wettable powders.
 c. granular herbicides.
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5. The pressure regulator on the sprayer is used to:
 a. start and stop the flow of spray material.
 b. increase agitation.
  c. adjust the spray pressure.
6 . The pressure gauge is a meter used to indicate the amount of 
spray pressure being discharged to the nozzles. The best spray 
pressure is:
 a. AO to 60 PSI.
 b. 140 to 160 PSI.
c. 10 to 20 PSI.
7. There are two different types of spray nozzles used for weed 
control in vegetable crops. However, the regular flat fan 
nozzle 8001 to 8008 is used for:
 a. broadcast spraying.
 b. band spraying.
 c. directed spraying.
8 . The second type of nozzle is the even flow flat fan nozzle. It 
is used for:
a. broadcast spraying.
b. band spraying.
c. directed spraying.
9. The most commonly used nozzles are:
 a. inexpensive plastic nozzles.
 b. brass nozzles.
 c. stainless steel nozzles.
10. When making a broadcast spray application, the nozzles should be 
spaced on the boom so that:
a. they are 10 to 15 inches from the soil surface.
b. you get one-third overlap.
c. they are 36 inches from spray surface.
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F. Sprayer Calibration
In this section, we are going through the process of sprayer 
calibration. There are 12 steps involved in this process. I am 
going to read you several statements that are related to each state­
ment. Please tell me which step is correct by placing an X in the 
blank space next to the statement you have selected.
1. The 1st step in sprayer calibration is:
 a. clean all nozzles, screens and adjust spacing.
 b. see if all nozzles are putting out the same amount.
 c. fill spray tank.
2. The 2nd step is to;
 a. see if all nozzles are putting out the same amount of
spray.
 b. make sure all nozzles are the same size.
 c. adjust spray pressure.
3. The 3rd step is to:
 a. check to see if all nozzles are putting out the same
amount.
 b. measure off the field.
 c. check your speed.
4. The 4th step Is to:
 a. start your tractor and select the speed and pressure
setting {40-60 PSI).
 b. fill spray tank with water.
 c. clean nozzles and screen,
5. The 5th step is to:
a. measure off one acre in the field.
b. spray the measured acre.
c . check your nozzles.
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gi The 6th step in calibration is to:
 a. start your tractor, adjust pressure and speed.
 b. measure off one acre in field.
 c. fill spray tank.
In the 7 th step, you should:
 a. spray the measured area in the field.
 b. check your nozzle.
 c. add herbicide recommended for an acre.
gv In the 8th step, you should:
 a. add the recommended herbicide for one acre.
 b. measure the amount of water needed to refill the spray
tank.
 c. spray the field.
9. In the 9.th step:
 a. add the same amount of water used to spray one acre to
the tank.
 b. adjust tractor speed.
 c. you are ready to spray the field.
10, In the 10thstep, you
 a', begin spraying the field
 b. add the recommended amount of herbicide for one acre.
 c. fill spray tank.
The sprayer should now be correctly calibrated.
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G. Herbicide Safety and Recommendat ion
In this section, I am going to read a few statements to you. 
Please listen to each statement and indicate if you think it Is true 
or false. Some of them you may not know for sure, but try to 
answer all of them as best you can. If the statement is true, 
check "True"; if the statement is false, check "False." If you are 
not sure of the answer, check "Do Hot Know."
1. There is no one herbicide recommended for vegetables that will 
control all weeds.
 a. True
 b. False
 c. Do not know
2. No single weed control method is effective in controlling all 
weeds. The most effective weed control program Includes a 
combination of methods.
  a. True
 b. False
 c. Do not know
3. The label on the herbicide tells you if the herbicide should be 
applied before planting, after planting but before the crop 
comes up, or after it comes up.
 a. True
 b. False
 c. Do not know
4. Some herbicides require overhead irrigation within 7 to 10 days 
after application. However, If an inch of rain falls within
7 to 10 days after application, no irrigation is required.
 a. True
 b. False
 c. Do not know
5. Heavy soils that are high In organic matter usually iequire less 
herbicides.
 a. True
 b. False
 c. Do not know
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6 . When applying herbicide you should use slightly more than the 
recommended rate to get control.
_____a. True
  b. False
 c. Do not know
7. There are three ways in which contact with herbicides can 
damage your health: (1 ) swallowing, (2 ) breathing fumes from
the herbicide, and (3) skin contact.
 a. True
 b. False
 c. Do not know
8 . If you have accidently swallowed some herbicide, you should 
drink plenty of water and get plenty of rest.
 a. True
_____b. False
c. Do not know
9. To prevent herbicide injury, rubber gloves, rubber boots, 
goggles, and a respirator should be worn at all times when 
using herbicides.
 a. True
_____b. False
 c. Do not know
10. All herbicides can damage your health, therefore, you should 
always read the label before buying, before mixing, before 
applying,, before storing, and before disposing of the herbicide 
container.
a. True
_b. False
c. Do not know
APPENDIX C
QUESTIONNAIRE USED IN PRELIMINARY REVIEW OF VEGETABLE 
PRODUCTION IN THE PROPOSED STUDY AREA
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PRELIMINARY REVIEW OF VEGETABLE PRODUCTION
IN THE 
PROPOSED STUDY AREA
Inform al In terview
1. How many acres o f  v eg eta b les do you produce? 76 acres
2. What type o f  v eg eta b les do you produce?
18 Greens '4 I r ish  P otatoes
10 Beans ' 12 Sweet P otatoes
Okra 18 Peas
Cantaloupe ' C om , Sweet
Cucumbers Watermelons
3. What i s  your m ost im portant cash  crop?
  Greens    I r ish  P otatoes
Beans Sweet P otatoes
Okra ' ' ' ' Peas
Cantaloupe ' Com , Sweet
Cucumbers ' Okra
Watermelons
4. What i s  your m ost im portant production problem? ( l i s t  your 
f i r s t  and second c h o ic e s ) ,
12 second,
7 f i r s t _______  l .  in s e c t  co n tro l (4 farm ers + 3 agents)
20 f i r s t ,
5 second______  2 . Weed co n tro l (12 farm ers + 8 agents)
10 second 3 . D isease  co n tro l
_________ _  4 . Nematode co n tro l
2 second,
2 f i r s t  5 . Labor
6. Water
7 . A v a ila b le  Seed
8 . A va ilab le  f e r t i l i z e r
9. Other
Have you attended county or ooitmunity m eetings sponsored by 
th e  C ooperative E xtension S erv ice  w ith in  th e  p a st tw elve (12) 
months?
11 Yes 7 No
I f  you d id  n o t a tten d  a m eeting was any o f  th e  fo llo w in g  
resp o n sib le  fo r  you n ot attend ing? (P lease  check)
2 1 . m eeting tim e
  2 . m eeting p la ce
4 3 . working hours
1 4 . tr a v e lin g  d ista n ce
  5 . Others (Explain)
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